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EXECUTIVE SUMMARY

V3 Consultants, Ltd. performed a watershed diagnostic study for the Center Lake Conservation
Association and the Indiana Department of Natural Resources on Center Lake in Warsaw,
Indiana. This study was funded by the Center Lake Conservation Association and the Indiana
Department of Natural Resource’s Lake and River Enhancement Program.

Warsaw has three lakes within it’s city limits: Center Lake, Pike Lake and Winona Lake. Center
Lake is approximately 120 acres and has a diagnostic study watershed of approximately 9,611
acres. The Center Lake watershed has many atypical hydrologic features due to alterations that
have taken place with regard to manipulation of surface water connections. Water enters Center
Lake from groundwater contributions and springs as well as from surface water contributions
from Walnut Creek, Tippecanoe River and Lones Ditch. The water table is very high within
Warsaw, as there are three lakes within the city limits (Center Lake, Pike Lake and Winona
Lake). Groundwater recharge provides a significant recharge to the lakes. During times of
highwater (storm event) conditions, the Tippecanoe River and Walnut Creek would become a
surface water connection to Center Lake that is non-existent during normal flow conditions.

Water quality samples were collected from Center Lake, Walnut Creek, Tippecanoe River and
Lones Ditch. The parameters included during water quality sampling include total phosphorus,
total nitrogen ammonia, dissolved oxygen, pH, alkalinity, transparency, turbidity, conductivity,
oxidation-reduction potential, and temperature. Additionally, historical chemical data obtained
from the IDEM were used to evaluate the chemical changes that occurred in the lake throughout
the years.

Water sample analysis from Center Lake suggests intense bacterial activities along the bottom of
the lake. These indications are supported by a consistent pattern of higher concentrations of
ammonium and very low dissolved oxygen concentrations in the hypolimnion. Additionally,
consistent high concentrations of nutrients (total phosphorus and total nitrogen) in the bottom of
the lake suggest that nutrients are released from the lake bottom sediments. This is common in
eutrophic lakes that have decaying plant and algae settling out of the lake, which can result in
low dissolved oxygen levels. The condition of low dissolved oxygen levels along the bottom of
Center Lake could be improved by reducing the amount of nutrients (nitrogen and phosphorus)
that are entering the lake that cause an increased growth of algae and aquatic plants.

Water sample analysis from the tributaries show that Walnut Creek maintains the highest
concentrations of total phosphorus during both base flow and storm flow conditions. These total
phosphorus concentrations are higher than the phosphorus concentrations at the surface of Center
Lake. Itis likely that high water flows from the Tippecanoe River and Lones Ditch contribute to
excessive nutrient loads to Center Lake. This indicates that minimizing inflows from the
tributaries may reduce the severity of nutrient loading impacts to Center Lake.

The information gathered as part of this study were analyzed and interpreted so that
recommendations could be made to improve the water quality within Center Lake and it’s
watershed. These watershed improvement recommendations include:
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1. Center Lake/Lones Ditch Connection Channel
It is our recommendation that the flow gate to the Lones Ditch connector channel be
closed at all times to prevent flow of water from Pike Lake into Center Lake. If flushing
of this channel is desired by the Center Lake Association, it should only occur when the
Center Lake water surface elevation is above the water elevation in the Lones Ditch
connector channel. This will allow for water to flow out from Center Lake to the
channel, and not allow pollutant inflow to occur.

The historic flow paths of Center Lake have been changed dramatically. Center Lake
was historically isolated from Pike Lake until the manmade connection occurred to Lones
Ditch. This manmade connection to Lones Ditch has created an inflow of water, which
carries additional pollution and sediment into Center Lake and has contributed to
degraded water quality. The direct Center Lake tributary watershed is generally a small
area immediately around the lake and including portions of Warsaw. However, because
the manmade channels have been constructed to connect Pike Lake and Center Lake, a
much larger tributary watershed influences the Center Lake water quality.

2. Walnut Creek Outlet Structure
Operation policy for this structure should be adopted by the Center Lake Association
Board to direct the appropriate actions for this flow gate structure. It is our understanding
that the City of Warsaw owns this structure. It is necessary for the Center Lake
Association and the City of Warsaw to come to an agreement for this operation plan and
also implement this plan through City employees or Lake association volunteers.

The inflow of water from Walnut Creek carries high levels of pollutants. During storm
flow and high water conditions, Walnut Creek flood waters backflow into Center Lake.
This flow of Walnut Creek floodwaters should be prevented. The manual flow gate
between Center Lake and Walnut Creek should be closed when it is obvious that
stormwater is entering Center Lake at this location.

3. Indiana Route 15 Storm Sewer
It is recommended that a structural solution be implemented to filter the runoff that
discharges to Center Lake. There are a variety of solutions that may be investigated for
this problem including: vortex separator structures to remove sediment, trash, and oils
from the stormwater runoff, sedimentation basins prior to discharge to the lake,
connection of this storm sewer to a stormwater pump station which discharges
downstream of Center Lake, or other feasible options.

The storm sewer system from the Indiana State Route 15 is currently connected directly
into Center Lake. This roadway is a state approved route for commercial tractor trailers.
These commercial vehicles present the possibility of a catastrophic discharge of
pollutants directly into Center Lake in the event of a gasoline spill, or other similar
accident.  Additionally, the maintenance procedures of the Indiana Department of
Transportation includes a large amount of salt and sand to be placed on this roadway
during the winter for control of snow and ice. This pollutant and sediment loading
discharges directly into Center Lake.
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4. No Parking Sign on Island

The stormwater runoff from the roadway on Center Lake’s island drains directly into the
lake. When vehicles park on the island and roadway in order to access the lake for
recreational fishing, it is creating a potential for contamination. The island roadway is
utilized as more of a parking lot than a throughway. On repeated instances during
wintertime ice-fishing activities, petroleum waste from an overabundance of vehicles has
allowed a direct input of gas and oil into Center Lake. It is recommended that Center
Lake Island be posted as No Parking, so that this potential point source pollution into the
lake is eliminated.

5. Improving Mechanical Weed Harvesting Protocol
Currently, the cut aquatic plant material is being disposed on the shoreline of Center
Lake. One option is to consider an on-site disposal area that is not along the shoreline.
This area might allow for periodic burning of the plant material with the necessary
permits from the City of Warsaw. A second option is to identify a farmer that would be
interested in spreading the cuttings over agricultural fields, utilizing the high nutrient
content as fertilizer.
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1.0 INTRODUCTION
1.1  Objectives

V3 Consultants, Ltd. (V3) has provided technical services to the Center Lake Conservation
Association (CLCA) in conducting a watershed diagnostic study of Center Lake in Warsaw,
Kosciusko County, Indiana. At the time of this study, Center Lake had shown signs of unusual
proliferations of algae and of Eurasian water-milfoil. The study provided here follows the
guidelines suggested by the Indiana Department of Natural Resources Lake and River
Enhancement Program (LARE). The objectives of this diagnostic study are as follows:

e Describe the current conditions and historical trends within the Center Lake watershed.
e |dentify potential threats to the quality of water in Center Lake
e Recommend lake and/or watershed management practices that minimize such threats.

The study was conducted in four different phases. First, V3 collected and reviewed available
historical data and previous work, water chemistry data, precipitation and evaporation data in
Kosciusko County, and aerial and topographic maps. This information was crucial in
understanding the historical and current state of Center Lake and its watershed. Second, in May,
July, and August 2003, V3 conducted lake survey events during which lake sampling, base flow
sampling, and storm flow sampling activities were conducted in conjunction with tributary
sampling activities. Additionally, lake shoreline and stream bank erosion data were collected
and an evaluation of the lake’s biological community was conducted. Third, a field survey was
conducted that assisted the delineation of the Center Lake watershed for the purposes of this
diagnostic study. Land use information was also compiled in order to construct a land use map
for the Center Lake watershed. The fourth phase involved the analysis and interpretation of data
collected in the previous phases of the study. Based on this assessment, recommendations were
developed for improvement of conditions within Center Lake.

In order to comprehend the primary concepts that underlie this study and the nature of the
processes observed in Center Lake, an understanding of processes that govern water bodies is
necessary. Water bodies such as rivers and lakes can be classified according to their trophic state
as: oligotrophic (poorly nourished), mesotrophic (moderately nourished), eutrophic (well
nourished) and hypereutrophic (overly nourished). As part of the natural aging process, there is
a normal progression from the oligotrophic state to the eutrophic state. This is due to the
accumulation of nutrients over a long period of time. This natural process of eutrophication can
be accelerated by several orders of magnitude as a result of human activities. The nutrients that
are responsible for eutrophication are phosphorus and nitrogen. Evidence of eutrophication
includes a decrease of clarity, absence of dissolved oxygen in the deeper water areas, and the
abundance of blue-green algae.

Human activities affecting the quality of water bodies can be two-fold: lake related activities and
watershed related activities. Lake related activities typically include lakes discharges from
industrial processes, water treatment plants and/or septic systems, and the re-routing of the water
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to or from the lake for various purposes. These activities alter the natural inflow-outflow balance
of the lake. Watershed related activities involve land use trends and changes in the physical and
chemical characteristics of the watershed. A watershed is a delineated area with a well-defined
topographic boundary and a water outlet (lake or rivers). Land use trends tend to change from
heavily agricultural usage to more urban usage thus changing the chemical composition of runoff
water tributary to the lake.

The direct tributary Center Lake watershed, as listed and defined by the United States Geological
Survey (USGS), is a small (467 acres) largely urbanized area surrounding the lake. This
watershed will be called the Direct Tributary Watershed throught this report. However, during
threshold storm (flood) events, waters flow into Center Lake from tributaries (Tippecanoe River,
Walnut Creek and Lones Ditch from Pike Lake). This additional complication has led us to
define and delineate a broader watershed area (the overall Center Lake watershed) that includes
Tippecanoe River, Walnut Creek and Center/Pike Lake watersheds. These combined watersheds
define the maximum area of contribution for inflows to Center Lake. The entire inflow
watershed will be described as the Overall Watershed throughout this report.

This study evaluates the effects that nutrient and sediment loads originating from both the largely
urbanized direct tributary watershed area, as well as, the extended, and largely agricultural,
overall watershed, have on the water quality of Center Lake. On this basis, various lake
management recommendations have been made.

1.2 Location and Characteristics of Center Lake

Location and Physical Characteristics

Center Lake is located in Warsaw, Indiana, in Section 5, Township 32 North and Range 6 East
(Leesburg Quadrangle) in Kosciusko County, Indiana. A topographic map of Center Lake is
illustrated on Figure 1. The lake occupies an area of about 120 acres (0.19 square miles) with a
maximum depth of 42 feet (12.8 meters). A lake volume was calculated to be approximately
1,680 acre-feet (2.07 x 10° m®). The physical characteristics of Center Lake are summarized in
Table 1.
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TABLE 1 — PHYSICAL CHARACTERISTICS OF CENTER LAKE

Surface Area (acres) 120*
Volume (acres-feet) 1,680
Maximum Depth (feet) 42%*
Direct Tributary Watershed Area (acres) 467*
Total Overall Center Lake Watershed (acres) | 9,611***

* Source = USGS Data Report Water Year 2002
**Source = Indiana Department of Environmental Management
***= Calculated value based on V3 data review and field observations

Inflow

The primary tributary waters to Center Lake as reported by the USGS originate from the
Tippecanoe River (Data Report, Water year 2002). However, under low flow conditions it
appears that little if any contribution from the Tippecanoe River is realized. Under high flow
conditions, it is apparent that waters flow into Center Lake from Walnut Creek, Tippecanoe
River and Pike Lake via Lones Ditch.

Outflow

Center Lake discharges into Walnut Creek 0.65 miles downstream of the Center Lake West
Control Dam. Walnut Creek in turn flows into the Tippecanoe River. Additionally, water flows
from Center Lake out to Lones Ditch between the Pike Lake outfall and the Tippecanoe River.
Lones Ditch flows towards the Tippecanoe River. It is unknown how much of the Lones Ditch
flow enters Center Lake.

Chemical Characteristics

The water sampling parameters and analytical methods used for understanding the chemical
characteristics of Center Lake were consistent with those used under the Indiana Department of
Environmental Management (IDEM) sampling’s program. Those parameters include total
phosphorus, total nitrogen ammonia, dissolved oxygen, pH, alkalinity, transparency, turbidity,
conductivity, oxidation-reduction potential, and temperature.

Water samples were collected from the surface (epilimnion) and from the bottom (hypolimnion)
of Center Lake. The zone of abrupt temperature change between the warm epilimnion and the
cool hypolimnion is called the metalimnion.

Water quality samples were also collected from Center Lake tributaries. Samples were collected
from Walnut Creek, Tippecanoe River and Pike Lake (sample taken in Lones Ditch) under base
and storm flows. Additionally, historical chemical data obtained from the IDEM were used to
evaluate the chemical changes that occurred in the lake throughout the years.

The results of the current sampling and review of existing chemical are presented in Section 3.0
Lake Bioassessment.
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1.3 Watershed Size and Topography

The size of the Center Lake watershed identified by the IDNR LARE program was 467 acres,
which is the same as the watershed the USGS defines for Center Lake (Figure 2) in the
hydrologic unit exhibit. This is referred to here after as the direct tributary watershed. Both of
these identifications were determined by interpreting where precipitation would be directed
based on topography and surface water connections.

As V3 became more familiar with the function of interconnections within the Center Lake
watershed, it became clear that the highwater (storm event) conditions that occur in the
Tippecanoe River and Walnut Creek would cause a surface water connection to Center Lake that
was non-existent during normal flow conditions. With the influence of these periodic surface
water contributions to Center Lake from both the Tippecanoe River to the north and Walnut
Creek to the west, it became apparent additional areas should be added to the watershed that
would reflect these periodic surface water contributions. Initially, the entire Tippecanoe River
watershed upstream of Center Lake was proposed by V3 for inclusion, along with the entire Pike
Lake and Winona Lake watersheds, and the entire Walnut Creek watershed. This proposed
watershed area covered 27,514 acres and was clearly too large to provide an appropriate
evaluation for the purposes of the diagnostic study and included areas already studied through
the IDNR’s LARE program. On December 19, 2002, CLCA members, LARE program staff and
V3 staff met in Warsaw to discuss these issues. Through the interpretation of aerial photographs,
topographic maps and a tour of key locations within the watershed, the appropriate size and
components of the watershed were determined for this study.

The agreed upon limits (boundaries) of the watershed to be used for the Center Lake diagnostic
study included the entire area identified by the state and USGS (direct tributary watershed), plus
the following additional areas: the Tippecanoe River watershed from the Lake Tippecanoe dam
downstream to the confluence with Walnut creek, the Walnut Creek watershed upstream to its
narrowest east-west cross point, and the entire stretch of Lones Ditch downstream of the Pike
Lake outfall. This new watershed totaled 9,611 acres and is shown in Figure 3. This is referred
to here after as the overall Center Lake watershed.

The Center Lake watershed has many atypical hydrologic features due to alterations that have
taken place with regard to manipulation of surface water connections. Figure 4 shows several of
the man-made alterations to the watershed. Figures 5 and 6 show the parts of the watershed as
they existed in 1876. Most notably, the Tippecanoe River has been channelized and no longer
converges with Walnut Creek and the Center Lake outfall just to the west of the south end of
Center Lake. Walnut Creek now connects just downstream of the Fox Farm Road Crossing of
the Tippecanoe River.
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Watershed Size

The overall Center Lake watershed is comprised of three sub-watersheds: Center/Pike Lake,
Tippecanoe River, and Walnut Creek. The Center/Pike Lake watershed consists of 888 acres and
makes up 9% of the maximum area of contribution. The Tippecanoe River sub-watershed is
7,368 acres in area and makes up 77% of the maximum area of contribution. The Walnut Creek
sub-watershed is 1,355 acres and makes up 14% of the maximum area of contribution.

The sub-watersheds were defined on the basis of the primary regions deriving potential inflows
to Center Lake. In other words, the Tippecanoe sub-watershed represents the tributary area for
periodic inflows from the Tippecanoe River that, during high water, entering Center Lake from
the north. The Walnut Creek sub-watershed represents the tributary area for periodic high water
inflows from Walnut Creek that enter Center Lake form the south. The Center/Pike Lake sub-
watershed generally includes the direct tributary Center Lake watershed, plus a tributary area of
Pike Lake (Lones Ditch) that periodically enters Center Lake. A map depicting the overall
Center Lake watershed and different sub-watersheds is illustrated on Figure 7.

1.4  Legal Drains

There are multiple legal drains within the overall Center Lake watershed including: The
drainage ditch which connects Center Lake to Walnut Creek (unnamed legal drain), the
manmade channel connecting the northern side of Center Lake to Lones Ditch (unnamed legal
drain), and the Lones Ditch. Each of these legal drains fall under the review and jurisdiction of
the Kosciusko County Surveyor. Indiana statue IC 36-9-27 contains the County Drainage Code,
which authorizes this regulation of the legal drains to the county surveyor.

The intent of the County Drainage Code is to provide hydraulic efficiency to control flooding
and ponding through maintenance and construction activities within the legal drains. Funding is
available for maintenance and reconstruction of the legal drains that are not functioning properly
or have significant erosion and stabilization issues. If it is determined that modification of any of
these legal drains would be required for improvement of water quality within Center Lake,
approval would be required from the county surveyor and potential funding could be obtained for
this purpose if the project met the intent of the drainage code.

1.5 Regulatory Floodplain

Center Lake is located within the regulatory floodplain associated with the Tippecanoe River and
Walnut Creek flood sources. The approximate base flood elevation (BFE) for Center Lake is
808 according to the effective Flood Insurance Study (FIS), which is documented by the Federal
Emergency Management Agency (FEMA). The flood hazard area is identified as Zone A2,
Areas of 100-year flood with base flood elevations and flood hazard factors determined. The
regulatory floodplain identifies the extent of the area inundated with water during the 100-year
flood event, this area does not enhance or degrade water quality within the watershed. Attached
in Appendix | are the FEMA Flood Insurance Rate Map (FIRM) panels for Kosciusko County,
Indiana and Incorporated Areas. The FIRM panels 18085C0078 C and 18085C0086 C each
display a portion of the floodplain associated with Center Lake. The effective date of these
FIRM panels is February 4, 1987. The regulatory floodplain identifies the extent of the 100-year
flood.
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1.6 Climate

The climate in Warsaw, Indiana is characterized as cool and humid with snowy winters and hot
summers. The average daily temperature is 49 degrees Fahrenheit. The summer average
temperature is close to 70 degrees. The total annual precipitation is between 35 and 37 inches.

Kosciusko County is cold in the winter and quite hot in the summer. Winter precipitation,
frequently snow, results in a good accumulation of soil moisture by spring and thus minimizes
summer drought on most soils. The normal annual precipitation is adequate for all of the crops
that are suited to the temperature and growing season in the county (SCS,1989).

In winter the average temperature is 26° F, and the average daily minimum temperature is 17° F.
The lowest temperature on record, which occurred at Warsaw on January 16, 1972, is -25° F. In
summer the average temperature is 70° F, and the average daily maximum temperature is 82° F.
The highest recorded temperature, which occurred on both July 14 and 17, 1976, is 103° F (SCS,
1989 & MCC, 2003).

The total annual precipitation reported from 1951 to 1976 is 35.5 inches and from 1971 to 2000
IS 36.65 inches. Approximately 60% of this precipitation falls in April through September. The
growing season for most crops falls within this period. The heaviest 1-day rainfall, which
occurred at Warsaw on September 16, 1958, is 5.67 inches. The average seasonal snowfall is
approximately 26 inches for Kosciusko County as reported by the Soil Conservation Service
from 1951 to 1976. This value is significantly lower as reported by the Midwest Climate Center
from 1971 to 2000 for Warsaw as 11.7 inches. As the comparison of the total annual
precipitation for this same time frame has an increase of 1 inch, this would indicate that there is
slightly more annual precipitation even though there is 55% less annual snowfall. The greatest
1-day snowfall, which occurred at Warsaw on January 2, 1984, is 18.6 inches (SCS, 1989 &
MCC, 2003).

The average relative humidity in mid-afternoon is about 60%. Humidity is higher at night, and
the average at dawn is about 80%. The sun shines 70% of the time possible in summer and 40%
of the time possible in the winter. The prevailing wind is from the southwest. Average wind
speed is highest in spring at 12 miles per hour. Tornadoes and severe thunderstorms occur
occasionally. These storms are usually local in extent and of short duration and cause damage in
scattered areas (SCS 1989).
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Table 2 provides temperature and precipitation data for Warsaw.

TABLE 2 — HISTORICAL CLIMATE DATA, WARSAW, INDIANA, 1971-2000
(Source: Midwest Climate Center, 2003 and Times Union, August 15, 1972)

Maximum Minimum Mean Mean Mean
Month Temperature | Temperature | Temperature | Precipitation Snowfall
(F) (CF) (F) (in) (in)
January 30.7 14.9 22.8 1.85 5.8
February 35.3 18.1 26.7 1.45 1.5
March 46.9 28.1 37.5 2.08 0.8
April 58.6 37.8 48.2 3.36 0.2
May 70.5 48.7 59.6 3.83 0.0
June 78.9 57.8 68.4 451 0.0
July 82.2 62.1 72.2 3.67 0.0
August 79.6 60.3 70.0 4.05 0.0
September 73.4 52.6 63.0 3.22 0.0
October 61.5 41.5 51.5 3.04 0.0
November 47.9 31.8 39.9 2.97 0.0
December 35.3 21.2 28.3 2.62 3.1
Monthly Mean 58.4 39.6 49.0 - -
Annual Total - - - 36.65 11.7

1.7  Trends in Land Development

Aerial photos were used to review the general trends in land use and development within the City
of Warsaw in the near vicinity of Center Lake. Aerial photos of Center Lake and immediately
surrounding areas from 1974, 1985, and 2003 were obtained from the Kosciusko County
surveyor. This area is largely urbanized. The available photos indicate the area south of the lake
has been and is still more urbanized than the area north of the lake. The area immediately east of
the lake has been heavily industrialized since the 1980’s and continues to develop as such. The
area west of the lake has been and remains largely residential. The area north of the lake has
been and remains mainly forest land and cropland pastures. Because the near vicinity of Center
Lake is largely urbanized, extensive modifications to land use are not anticipated.

Aerial maps from 1974, 1985 and 2003 are located in Appendix Il. Table 3 lists the numbers of
homes, businesses and commercial sites along the shoreline of the lake and channel, as surveyed
on August 19, 2004 by V3 and CLCA.
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TaBLE 3 — Building Count Along the Shorelines of Center Lake and It’s Channels, 2004

Lakeside Channelside
Single Family Residential 36 27
Multifamily Residential 1 8
Business 7 -
Utility 1 -
Industrial 1 -
Recreational 3 -

1.8  Unique Recreational Resources

The City of Warsaw has a managed public swimming beach, which is located along the south
shore of Center Lake. Center Lake has one public boat launch also located along the south shore
of the lake. The City of Warsaw owns approximately 18 acres of land along the south shore
which includes the beach, boat launch, pavilion, two public gardens and open space for
picnicking and other leisure outdoor activities. The parks are posted with No Feeding Wildlife
signage. This will prevent nuisance wildlife situations from becoming problematic.

Center Lake possesses a powerboat restriction, which limits the horsepower that boats can use on
the lake. There is no waterskiing or jetskiing allowed on the lake. The posted maximum speed
for the lake is 10 mph. For the most part, Pontoon Boats and fishing boats are the two most
utilized recreational activity. Frequent canoeing and kayaking activities also take place on the
lake. There is an occasional windsurfing recreational activity use. Table 4 shows the boat
counts that were recorded during CLCA volunteer monitoring.

The Center Lake Wetland Conservation Area is located on the northwest side of the lake. This
25-acre area has the following permitted public uses: trapping and fishing within the state
seasons, hiking, nature study and berry picking. Hunting is not permitted as this area is within
the Warsaw City Limits.
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Table 4.
Volunteer Lake Monitoring Data Sheet

Center Lake Conservation Association
Center Lake, Warsaw, Indiana

Lake ID Observation Date Observation Time [Observation Day of| Secchi Disk Water Comments Boats
Week Depth Color Counted
feet' inches"

First Reading, N wind, good fishing,
43-00-04 4/27/03 3:59 PM Sunday 8’ 4” 16 sunny day, small ripples 1

SW wind, sunny day, 1st chlorophyll /
43-00-04 5/31/03 3:29 PM Saturday 8’ 2” 16 phosphorous reading, light ripples 2
43-00-04 6/14/03 1:02 PM Saturday 9’ 8” 5) EW wind, hazy / sunny day, light rippleg 4
43-00-04 6/17/03 5:30 PM Tuesday Boat Count Only 8

NE wind, sunny day —nice day, light

43-00-04 6/22/03 2:41 PM Sunday 6’5” 6 ripples 8

NE wind, rain / sunny day, 2nd
chlorophyll / phosphorous reading,

43-00-04 6/29/03 2:59 PM Sunday 47 16 heavier ripples 6
43-00-04 6/30/03 1:01 PM Monday Boat Count Only 4
43-00-04 7/2/03 7:45 PM Wednesday Boat Count Only 4
43-00-04 7/12/03 2:19 PM Saturday Boat Count Only 8
Beautiful day, glass surface, loose
43-00-04 7/13/03 11:12 AM Sunday 56" 16 bodies (particles) floating in water 3
N wind, hazy sunny day, 3rd
chlorophyll / phosphorous reading,
43-00-04 7/31/03 12:37 PM Friday 3 10 heavier ripples 2
43-00-04 8/9/03 2:30 PM Saturday 37 10 S wind, heavier ripples 1
43-00-04 8/17/03 1:11 PM Sunday 5'2" 16 S wind, sunny day, light ripples 2
S wind, mid 80's, beautiful day, light
43-00-04 8/22/03 2:30PM Friday 4'6" 17 ripples 2
NW wind, sunny day, low humidity, 4th
chlorophyll / phosphorus reading, hight
43-00-04 8/30/03 2:14 PM Saturday 6'0" 12 water (2 ft), heavier ripples 8
43-00-04 9/6/03 11:32 AM Saturday Boat Count Only 8
no wind, sunny day, mid 70's, glass
43-00-04 9/7/03 12:52 PM Sunday 5'5" 17 surface S
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2.0 CURRENT WATERSHED CONDITIONS
2.1 Watershed Boundaries

The watershed boundary that was agreed upon as a result of the December 19, 2002 meeting
totaled 9,611 acres. This watershed was divided into three subwatershed: Center Lake/Lones
Ditch, Tippecanoe River, and Walnut Creek. The Center Lake/Lones Ditch sub-watershed
consists if 888 acres and makes up 9.23% of the maximum area of contribution. The Tippecanoe
River sub-watershed is a 7,368 acres area that makes up 76.67% of the maximum area of
contribution. The Walnut Creek sub-watershed is a 1,355 acres area that makes up 14% of the
maximum area of contribution.

2.2 Soils

The parent materials for forming soils were deposited in Kosciusko County by glaciers or by
their meltwaters. Parent materials are the unconsolidated mass in which a soil forms. Some of
these materials were reworked or redeposited by the subsequent actions of water and wind. The
most recent glaciers covered Kosciusko County approximately 12,000 to 15,000 years ago. The
dominant parent materials in Kosciusko County are glacial till, outwash deposits, lacustrine
deposits, alluvium and organic material. Figure 8 sheet 1 of 4 shows the NRCS soil survey map
for the overall Center Lake watershed. Figure 8 sheet 4 of 4 shows the soil survey legend.

Glacial Till

Glacial till is material laid down by glaciers with a minimum of water action. It consists of
particles of different sizes that are mixed together. The small pebbles in glacial till have sharp
corners, indicating that they have not been worn by water. The glacial till in Kosciusko County
is calcareous, friable or firm fine sandy loam, sandy loam, loam or clay loam. Miami soils are an
example of soils that formed in glacial till.

QOutwash Deposits

Outwash deposits were placed by running water from melting glaciers. The size of the particles
that make up outwash varies, depending on the velocity of the water that carried the material.
When the water slowed down, the coarser particles were deposited. Finer particles, such as very
fine sand, silt and clay, were carried farther by the more slowly moving water. Outwash deposits
generally occur as layers of similar-size particles, such as sandy loam, sand, gravel and other
coarse particles. Kosciusko soils are an example of soils that formed in outwash material.

Lacustrine Deposits

Lacustrine deposits were placed by still or ponded glacial meltwater. Only the finer particles
such as very fine sand, silt and clay remained to settle out in still water. Lacustrine deposits are
silty or clayey. The soils in Kosciusko County that formed in these deposits are medium
textured to fine textured. Toledo soils are an example of soils that formed in lacustrine material.

Alluvium

Alluvium was recently deposited by floodwater along present streams. This material varies in
texture, depending on the speed of the water from which it was deposited. Shoals and Saranac
are examples of soils that formed in alluvium.
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Organic Material

Organic material occurs as deposits of plant remains. Water was left standing by the glaciers in
depressions on outwash plains, lake plains and till plains. Grasses and sedges growing around
the edges of these lakes died, and their remains fell to the bottom of these water bodies. These
plant remains did not decompose but remained around the edge of these water bodies. Later,
white-cedar and other water tolerant trees grew in the areas. As these trees died, their remains
became part of the organic accumulation. The water bodies were eventually filled with organic
material, which developed into peat. In some areas the plant remains subsequently decomposed
into muck. Houghton soils are an example of soils that formed in organic material (SCS, 1989).

Highly Erodible Soils

In a detailed study of lakes in Kosciusko County, Hippensteel (1989) found that approximately
35.5% of the Center Lake watershed is mapped as highly erodible soil. Additionally, 30% of
Kosciusko County is mapped as highly erodible soils (United States Department of Agriculture
Natural Resource Conservation Service- Sam St. Clair). The Highly Erodible Land (HEL) soils
list for Kosciusko County includes eight types of soils: Kosciusko KoE; Miami MrC3 and MrD3;
Morley MvC, MxC3 and MxD3; Riddles RID; and Wawasee WIDz (NRCS 2004).

Of these eight HEL’s present in Kosciusko County, the overall Center Lake watershed has four
HEL’s which encompass approximately 56 acres and the direct tributary watershed has none, see
Figure 8 sheet 2 of 4.

Septic Tank Absorption Fields

The ability of a soil to support a septic tank absorption field is dependant on gradual seepage of
wastewater into the surrounding soils. This can easily be achieved where favorable soil
characteristics and geology exist. In the situations where unfavorable conditions exist, either the
seepage of wastewater is too fast or too slow, then modifications may be made to the location
where the septic tank absorption field is to be placed. For example, mounds may be used in
areas that are too wet. The Kosciusko County Health Department is able to assist landowners
with these situations. The Soil Survey of Kosciusko County rates soil types as severe, moderate
or slight for suitability of areas for septic tank adsorption fields.

Figure 8 sheet 3 of 4 shows the soils in the overall Center Lake watershed that are listed as
suitable for septic tank absorption fields. Approximately 280 acres of the overall Center Lake
watershed are suitable for septic tank absorption fields. Design modifications will be needed in
most of the overall watershed (approximately 9,330 acres) as these areas have soils that are rated
as severe or areas where the soils have inclusions that are rated as severe.
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2.3 Land use

The direct tributary Center Lake watershed as defined by the USGS is a largely urban area.
Aerial photos show residential areas to the west of the lake and industrial areas to the east of the
lake.

Rainfall in natural areas, and even in agricultural areas, has the ability to infiltrate the porous
soil. The majority of this water will slowly find it way into the groundwater, where it has a
much longer residence time in comparison to surface water. The groundwater will gradually
recharge streams and lakes typically through springs. In comparison, the rainfall in urbanized
areas come in contact with many impervious surfaces such as rooftops, patios, driveways,
roadways and parking lots. The surface water runoff from these impervious surfaces is not
absorbed into the porous soil where it becomes part of the groundwater. This surface water
runoff flows directly into stormwater sewers, ditches, streams and lakes.

Contaminants from roadways and parking lots can be pickup by this flow and transported into
the streams and lakes, negatively affecting the aquatic life in these ecosystems. The additional
surface water runoff causes increased flooding and erosion of land surfaces. The eroding soils
are then transported from the surface water runoff, into streams and lakes where it adds to the
problematic situation of sedimentation.

Stormwater impoundments, sediment traps, wetland areas can lessen the effects of urban
developments on water quality and watershed hydrology by increasing storage and providing
locations for sediment load removal. Roadways and parking lots can utilize porous pavements to
enhance infiltration and decrease stormwater runoff volumes, thus reducing erosion and
flooding.

The following discusses land use in the broader overall Center Lake watershed. Recall the
overall watershed includes areas outside the limits of the USGS defined watershed of Center
Lake. This broader area has been broken into three sub-watersheds referred to here as:

e Center/Pike Lake,
e Tippecanoe River, and
e Walnut Creek

The basis and rationale for the overall and sub-watersheds has been discussed previously.
General land use patterns for each are as follows:

Center/Pike Lake Sub-Watershed
Largely composed of cropland and pasture (35.24%), commercial and services (27.17%),
residential (16.93%), lakes (14.66%), industrial (3.69%) and deciduous forest land (2.31%).

Tippecanoe River Sub-Watershed
Largely composed of cropland and pasture (80.12%). The remaining area is made up of
deciduous forestland (11.19%), transportation, communications, and utilities (3.29%), residential
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(1.66%), industrial (1.37%), commercial services (1.36%), strip mines (0.74%), and lakes
(0.28%).

Walnut Creek Sub-Watershed

Has a more urbanizing land use comprised of commercial and services (28.67%), residential
(23.95%), cropland and pasture (23.01%), deciduous forestland (16.12%), and other urban built
up (8.25%).

A watershed land use description is located on Table 5 for the Direct Tributary Watershed of
Center Lake. A map illustrating the land use is shown on Figure 9. The Overall Center Lake
Watershed land use patterns are described within Table 6.

Conclusions

The land use in the direct tributary Center Lake watershed is largely residential, commercial and
industrial according to aerial photos. However, within the overall watershed to Center Lake, the
land is primarily used for agricultural purposes (67.9%).

TABLE 5 — LAND USE IN THE DIRECT TRIBUTARY WATERSHED OF CENTER LAKE

Sub-watershed | Topography Area (acres) | Percentage
Deciduous forest land | 10.5 2.31%
Cropland and pasture | 312.7 35.24%
i Industrial 32.7 3.69%
Ce”terl_';iie/ Pike FCommercial & Serv. | 241.1 27 17%
Residential 150.3 16.93%
Lakes 130.1 14.66%
Total 888 100 %
Deciduous Forestland | 824.5 11.19%
Cropland and Pasture | 5903.5 80.12%
Industrial 101 1.37%
. Strip mines 54.2 0.74%
T'pgfssfoe Commercial & Serv. | 100.2 1.36%
Trans,comm,util. 242.2 3.29%
Residential 122 1.66%
Lakes 20.5 0.28%
Total 7368 100 %
Deciduous Forestland | 218.3 16.12%
Cropland and Pasture | 311.8 23.01%
Commercial & Serv. | 388.3 28.67%
Walnut Creek - han built & others | 111.8 8.25%
Residential 324.4 23.95%
Total 1355 100%
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TABLE 6 — LAND USE PERCENTAGES FOR THE OVERALL CENTER LAKE WATERSHED

Categories Area (acres) Percent of
Watershed
Cropland and Pasture 6528 67.9%
Deciduous Forest Land 1060.39 11.03%
Commercial and Services 729.62 7.59%
Residential 597 6.20%
Lakes* 150.1 1.56%
Industrial** 133.6 1.39%
Strip Mines 54.2 1.16%
Transportation, 242.3 2.52%
communication, utilities
Other urban and build-up 111.8 1.16%

**= No industries in the Walnut Creek sub-watershed
*= No lakes in the Walnut Creek sub-watershed

2.4  Wetlands, Floodplain and Riparian Zones

The overall Center Lake watershed, which consists of 9,611 acres, has approximately 800 acres
of wetlands. Forested and nonforested wetlands are shown on Figure 9. The National Wetland
Inventory Map is shown on Figure 10. Wetlands provide numerous valuable functions that are
necessary for watershed health. Paramount of these functions is the improvement of water
quality, which is accomplished by the stabilizing and filtering functions provided by the dense
wetland vegetation. The wetland vegetation stabilizes the shoreline by providing protection from
the erosive pressures of wave action. An unprotected shoreline can quickly erode from wave
action, which results in an increase of sediment and nutrients entering the water. Additionally,
the vegetation removes pollutants through the natural filtration that occurs, or by absorption and
assimilation. This effective treatment of nutrients and stabilization leads to an increase in overall
water quality.

Wetlands can also provide temporary storage of rainwater, thereby protecting downstream areas,
because wetland soil have a high amount of pore space and usually have a high content of
organic material. This stormwater attenuation provided by wetlands reduces peak flows on
rivers, which reduces downstream flooding and erosion. Some wetlands also recharge
groundwater, which allows water to seep slowly and replenish an underlying aquifer. This
groundwater recharge also is valuable to wildlife during the summer months when precipitation
is low.

As a small component of the natural landscape, wetlands contain an unusually large percentage
of wildlife and produce more living things per acre than other ecosystems. As a result of this
high diversity, wetlands provide enormous recreational opportunities, such as fishing, boating,
hiking and bird watching.
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2.5  Significant Natural Areas

Adjacent to the channel north of Center Lake and to the northwest of Center Lake is the 25.5-
acre Center Lake Wetland Conservation Area, owned by the Indiana Department of Natural
Resources Division of Fish and Wildlife. This conservation area has access restrictions as it acts
as a wildlife sanctuary area. There is a significant wetland component to this property. The
upland features to this property are limited to the spoil that was placed from the dredging of the
north channel which connected Center Lake to Lones Ditch. The north shore of Center Lake has
a 7.19 acre property that was donated to the Kosciusko County Soil and Water Conservation
District that consists of a significant wetland component. The Donna Jean Simpson property on
the west shore of Center Lake provides the only other significant natural area along the shore of
Center Lake. This is private property and consists of approximately 13.49 acres.

2.6 Threatened and Endangered Species

The U.S. Fish and Wildlife Service (USFWS) was contacted to provide records of any listed
threatened or endangered species or natural areas that occur within the Center Lake watershed.
Additionally, the Indiana Department of Natural Resources was also contacted to provide any
Indiana Natural Heritage Data or related records for any listed threatened or endangered species
or natural areas within the watershed. The response letters to these inquiries are provided within
Appendix 1.

3.0 LAKE BIOASSESSMENT
3.1 Chemical Analysis and Water Quality

This section summarizes the evaluation of Center Lake’s water quality. V3 conducted sampling
events (August 20, 21 and 22, 2003) in late summer during the peak of stratification (layers of
the lake’s water possess different temperatures which have different densities and do not mix).
As mentioned in Section 1.0, the parameters included during water quality sampling include total
phosphorus, total nitrogen ammonia, dissolved oxygen, pH, alkalinity, transparency, turbidity,
conductivity, oxidation-reduction potential, and temperature. Laboratory reports on water
quality analysis from these sampling events are provided within Appendix 1V. Key lake
parameters and their relevance to the lake water quality are summarized below:

Phosphorus
Phosphorus is a major cellular component of organisms. Phosphorus can be found in its

dissolved and sediment-bound forms. However, in lakes, phosphorus is often locked up in living
biota, primarily algae. In the watershed, phosphorus is found in fertilizers and in human and
animal wastes. The availability of phosphorus determines the growth and production of algae
and makes it the limiting nutrient in lakes. In this study, lake and tributary water samples were
analyzed for dissolved and total phosphorus. Dissolved phosphorus is important because it is
readily usable by algae. Total phosphorus values are important because concentrations greater
than 0.03 mg/L (30ug/L) can cause algal blooms.
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Nitrogen
Nitrogen is another major cellular component of organisms. Nitrogen can enter lakes from the

air and as inorganic nitrogen and ammonia for use by bacteria, algae and larger plants. The three
common forms of nitrogen are:

e Nitrate (NO3) — nitrate is dissolved nitrogen that is converted to ammonia by algae. It is
found in lakes when dissolved oxygen is present.

e Ammonium (NH;) — Ammonium is dissolved nitrogen that is the preferred form of
nitrogen for algae use. Bacteria produce ammonium as they decompose dead plant and
animal matter. Ammonium is found where dissolved oxygen is lacking, often in the
hypolimnia of eutrophic lakes.

e Organic nitrogen — (TKN) Organic nitrogen includes nitrogen found in plants and animal
materials. In the analytical procedures, total Kjeldhal nitrogen (TKN) is analyzed.

Dissolved Oxygen

Dissolved oxygen is the gaseous form of oxygen and is essential for respiration of aquatic
organisms (i.e. fish and plant). Dissolved oxygen enters water by diffusion from the atmosphere
and as a byproduct of photosynthesis by algae and plants. Large amounts of dissolved oxygen in
the water indicate excessive algae growth. Dissolved oxygen is consumed by respiration of
aquatic organisms and during bacterial decomposition of plant and animal matter.

Alkalinity and pH

The pH of a water body reflects the concentration of hydroxide (OH") in the water body. A low
pH signifies an acidic medium (lethal effects of most acids begin to appear at pH = 4.5) while a
high pH signifies an alkaline medium (lethal effects of most alkalis begin to appear at pH = 9.5).
Neutral pH is 7. The actual pH of a water body indicates the buffering capacity of the water
body. The buffering capacity of the lake is important in determine the lake’s ability to maintain
life.

Bacteria, Fecal Coliform and E Coli

Escherichia coli, know as E coli, is a member of the fecal coliform group of bacteria. When this
organism is detected within water samples it is an indication of fecal contamination. E coli is an
indigenous fecal flora of warm-blooded animals. Contributions of detectable E coli colonies
may appear within water samples due to the input from human or animal waste. Common
sources of animal waste are agricultural feedlots (pigs, cattle, etc...), pet waste (such as dogs) or
bird waste (such as Canada geese or seagulls). Rain storm events or snow melts frequently wash
waste and the associated E coli into surface water systems.

Appendix V provides the historical E coli data collected by the Kosciusko County Health
Department at Center Lake from 1996 through 2003. The results of these analyses are used by
the Kosciusko County Health Department to determine if there is a significant threat to human
health from primary contact with bacteria. In such a circumstance, where the colony forming
units or cfu’s of E Coli bacteria in a water sample of 100 mL is equal to or greater than 235 cfu,
the public swimming beach at Center Lake is closed until the bacteria levels reach a safe level.
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Secchi Disk Transparency, Temperature and Turbidity

Secchi Disk Transparency is the depth at which the contrast between alternating black and white
quarters of a disk can be seen in the water by the human eye. It is a measure of the clarity of the
water. A high Secchi disk transparency signifies high water clarity. The lake transparency can
be affected by two primary factors: algae and suspended particulate matter. An increase in the
density of the phytoplankton signifies an increase in the lake turbidity.

The ecological effects of light and temperature on the photosynthesis and growth of algae are
inseparable because of the interrelationships in metabolism and light saturation. One commonly
observed change in the rate of respiration of planktonic algae is an increase of the rate with
increasing temperature. Additionally, the depth at which maximum rates of planktonic algae
photosynthesis occur varies with transparency conditions of the water.

Oxidation-Reduction Potential (ORP)

The oxidation-reduction potential (ORP) is proportional to the equivalent free energy change of
electrons associated with a given reduction. The potential is large and positive in strongly
oxidizing solutions. The oxidation potential has been found to remain fairly high and positive at
all depths in a water body as long as the water is not near anoxic conditions (lack of dissolved
oxygen) (Wetzel 1975). As the oxygen conditions approach zero and anoxic conditions appear,
the ORP decreases dramatically. Within the sediments at the bottom of the lake, reducing
conditions prevail and the ORP reaches zero and negative values within a few milliliters of the
sediment-water interface.

Conductivity
The conductance of lake water is the reciprocal of its resistance to electrical flow. The resistance

of a water solution to electrical current or electron flow is reduced with increasing content of
ionized salt. Hence, the purer the water is, i.e. the lower its conductivity.

Table 7 summarizes historical and current chemical characteristics of Center Lake gathered by
IDEM, V3 and CLCA.
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TABLE 7 — SUMMARY OF HISTORICAL AND CURRENT DATA FOR CENTER LAKE

(NTU)

Parameters 1991 1994 1998 2003
Data Source IDEM IDEM IDEM Present Study
Total Phosphorus (mg/L) 0.044 0.01 0.15 <0.05
Epilimnion

Total Phosphorus (mg/L) 0.02 0.2775 0.037 0.46
Hypolimnion

NH; (mg/L) Epilimnion 0.027 0.018 0.085 <0.1
NH; (mg/L) Hypolimnion 0.342 0.322 0.105 2.1
TKN (mg/L) Epilimnion -- 0.552 0.489 <1.0
TKN (mg/L) Hypolimnion - 1.561 0.502 3.3
Dissolved Oxygen (mg/L) -- 7.9 10 7.65
Epilimnion

Dissolved Oxygen (mg/L) -- 1.8 0.1 0.90
Hypolimnion

pH Epilimnion -- 8.5 8.5 7.92
pH Hypolimnion -- 7.5 7.5 8.06
Alkalinity Epilimnion -- 136.5 141.85 --
Alkalinity Hypolimnion -- 211 171.9 --
Secchi (m) 1.1 2.2 1.9 1.6
ORP (mV) Epilimnion -- -- -- 45
ORP (mV) Hypolimnion -- -- -- -128
Temperature (°C) -- 245 28.2 27.5
Epilimnion

Temperature (°C) -- 10.3 16.8 8.4
hypolimnion

Conductivity (mpohms) -- -- - 576.9
Epilimnion

Conductivity (mpohms) -- -- -- 594.8
Hypolimnion

Turbidity (NTU) - -- - 2.15
Epilimnion

Turbidity Hypolimnion -- -- -- 54.4

Chlorophyll A - Analysis to be re-sampled in 2005, results and interpretation will be
provided in an addendum to this report.

Results of Center Lake Sampling
The following summarizes the basic water quality conditions and trends based on available
historic water quality data and parameters collected during the current study.

Historic phosphorous indicates that although total phosphorus concentrations fluctuate,
they appear to increase with time (0.02 mg/L in 1991 compared to 0.46 mg/L in 2003).
Additionally, concentrations observed within the hypolimnion are greater than those
observed within the epilimnion. A consistent pattern exists of lower concentrations in the
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surface waters and higher concentrations in the bottom waters. This suggests that there is
phosphorus being released from sediments in the bottom of the lake.

Historic nitrogen concentrations show a slight decrease (0.552 mg/L in 1994 compared to
0.489 mg/L in 1998). Additionally, we notice consistent higher concentrations of
nitrogen in the hypolimnion. Ammonium concentrations also follow the same trend and
are higher in the hypolimnion (<0.1 mg/L in the epilimnion versus 2.1 mg/L in the
hypolimnion in 2003). Since ammonium is a by-product of bacterial decomposition, this
suggests an intense bacterial activity in the bottom of the lake.

The dissolved oxygen profile of Center Lake shows that oxygen deficiency conditions
(anoxic) conditions start at a depth of approximately 3.5 meters. This upper section of
the lake is also the section where there is enough light for photosynthesis or algae growth
to occur. Below the 5 feet depth, dissolved oxygen concentrations rapidly decline,
indicating that bacteria decompose algae as they settle down the water column. Figure 11
shows the dissolved oxygen profile in Center Lake.

Dissolved Oxygen versus Depth in Center Lake

Depth (m)
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14

0 1 2 3 4 5 6 7
Dissolved Oxygen (mg/L)

FIGURE 11 — Di1SsOLVED OXYGEN IN CENTER LAKE

e Historic pH and alkalinity data indicates Center Lake pH values are within the
normal range for Indiana. The high alkalinity indicates that the lake is a well-
buffered system.

e Historical Secchi disk transparency was variable, as expected. The temperature
profile of Center Lake shows epilimnion area ranges from 0 to 3.5 meters the
metalimnion ranges from 3.5 to 8 and the hypolimnion from 6 to 12.8 meters.
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Figure 12 illustrates the Temperature profile at Center Lake. Turbidity values are
higher in the hypolimnion.

Temperature versus Depth in Center Lake (August 2003)
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FIGURE 12 — TEMPERATURE PROFILE IN CENTER LAKE

e ORP values obtained in August 2003 suggest reduction conditions in the sediments
(negative 128 millivolts). As indicated earlier, the negative value indicate that the ORD
data was obtained close to the water-sediment interface.

e The conductivity values obtained on August 2003 indicate a higher conductance in the
hypolimnion of the lake. That means that there are more ions in the bottom of the lake.

e Analysis of algae from Center Lake includes sampling activities conducted on September
4, 2003 and August 19, 2004. The species list and biovolume results from 2004 are
included in Appendix IV. No toxin producing blue-green algae genera were present in
2003 or 2004. Chlorophyll A was requested but not performed. A subsequent sampling
will take place in 2005, and the results will be amended to this report when they become
available.

Conclusions of Lake Sampling

Water sample analysis from Center Lake suggests intense bacterial activities at the bottom of the
lake. These indications are supported by a consistent pattern of higher concentrations of
ammonium and very low dissolved oxygen concentrations in the hypolimnion. Additionally,
consistent high concentrations of nutrients (total phosphorus and total nitrogen) in the bottom of
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the lake suggest that nutrients are released from the sediments at the bottom of the lake. This is
common in eutrophic lakes that have decaying plant and algae settling out of the lake, which
causes low dissolved oxygen levels (see Figure 9). The condition of low dissolved oxygen levels
at the bottom of Center Lake could be improved by reducing the amount of nutrients (nitrogen
and phosphorus) that are entering the lake and leading to an increased growth of algae and
aquatic plants.

Results of Tributary (Walnut Creek, Tippecanoe River, and Lones Ditch) Sampling

In August 2003 V3 conducted Center Lake tributary sampling events during base flow and storm
conditions. Water samples were obtained from the surface of Walnut Creek, Tippecanoe River
and Pike Lake (at the Lones Ditch) and were analyzed for nitrogen-Ammonia, nitrogen-Nitrate,
nitrogen-nitrite, total nitrogen, dissolved phosphorus, total phosphorus, temperature, fecal
coliform, and E coli. The results of the tributary sampling are summarized on Tables 8 and 9.
Sampling data collected within the parameters of stream discharge, turbidity and conductivity
has not been included as the integrity of this data was compromised.

Discussion and Conclusions

The results show that Walnut Creek maintains the highest concentrations of total phosphorus
during both base flow and storm flow conditions (2 mg/L and 1.2 mg/L, respectively). These
total phosphorus concentrations are higher than the phosphorus concentrations at the surface of
Center Lake (<0.05 mg/L). While it is difficult to quantify the actual nutrient mass loading
resulting from these inflows (for reasons discussed further in Section 4.0), this indicates
minimizing potential inflows from this water body may assist in attenuating nutrient loading
impacts to Center Lake. It is also likely that high water (first flush) flows from the Tippecanoe
River and Lones Ditch contribute to excessive nutrient loads to Center Lake, although the
available data is not necessarily confirming.

TABLE 8 — BASE FLOW SAMPLING AUGUST 20 AND 21, 2003

Parameter Walnut Creek | Tippecanoe River | Lones Ditch (Pike
(08/21/03) (08/21/03) Lake) (08/20/03)

Nitrogen,

Ammonia <0.1 <0.1 <0.1

(mg/L)

Nitrogen,

Nitrate (mg/L) K 0.2 0.2

Nitrogen,

Nitrite (mg/L) <0.01 <0.01 0.03

Nitrogen,

Total Kjeldahl <1.0 <10 1.0

(mg/L)

Phosphorus,

Dissolved 2.3 <0.05 0.06

(mg/L)

Phosphorus,

Total (mg/L) 2.0 <0.05 0.09

Fecal Coliform

(cfu/100mL) 490 150 45
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TABLE 9 — STORM FLOW SAMPLING AUGUST 22, 2003

Parameter Walnut Creek | Tippecanoe River | Lones Ditch (Pike
(08/22/03) (08/22/03) Lake) (08/22/03)

Nitrogen,

Ammonia <0.1 <0.1 <0.1

(mg/L)

Nitrogen,

Nitrate 6.0 0.38 0.32

(mg/L)

Nitrogen,

Nitrite (mg/L) 0.01 0.01 0.02

Nitrogen,

Total Kjeldahl 1.2 0.82 1.4

(mg/L)

Phosphorus,

Dissolved 1.2 <0.01 <0.01

(mg/L)

Phosphorus,

Total (mg/L) 1.2 <0.01 <0.01

Fecal

Coliform 4,000 2,400 900

(cfu/100 mL)

E Coli

(cfu/100 mL) 3,450 520 90

3.2  Physical Habitat

Habitat incorporates all aspects of physical and chemical constituents along with the biotic
interactions. Habitat includes all of the instream and riparian habitat that influences the structure
and function of the aquatic community in a stream. The presence of an altered habitat structure
is considered one of the major stressors of aquatic systems. The presence of degraded habitat
can sometimes obscure investigations on the effects of toxicity and/or pollution (USEPA 1999).

The purpose for evaluating the physical habitat features of the selected locations within the
Center Lake watershed is to quantify the condition and quality of the instream and riparian
habitat. The U.S. Environmental Protection Agency (USEPA) rapid and qualitative habitat
assessment approach was developed to describe the overall quality of the physical habitat. This
was applied to three locations including: the Pike Lake outlet and channel (Lones Ditch), Walnut
Creek below the WWTP but above the Center Lake outlet, the Tippecanoe River above its
confluence with Walnut Creek. Figure 13 shows the sampling locations. Station photographs
and field datasheets are provided in Appendix VI.
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There are 10 habitat parameters that are evaluated by providing a score of 0 to 20, with the
higher the score the better the quality of the habitat. The highest score possible in this assessment
is 200. The physical habitat parameters that are degraded will have lower scores, which will
lower the overall point total. To ensure consistency in the evaluation procedure, descriptions of
the physical parameters and relative criteria are included in the rating form. The ranges for
habitat parameter scores are: Optimal = 16 to 20, Suboptimal = 11 to 15, Marginal = 6 to 10,
Poor = 0to 5. The summary of the habitat assessment from the August 2003 survey is provided
in Table 10, habitat assessment data sheets are included within Appendix VI.

TABLE 10 — USEPA HABITAT ASSESSMENT RESULTS, AUGUST 20 AND 21, 2003

Habitat Parameter Tippecanoe Lones Ditch Walnut

River Creek
Epifaunal Substrate/Available Cover 10 1 4
Pool Substrate Characterization 10 6 12
Pool Variability 16 13 6
Sediment Deposition 13 0 2
Channel Flow Status 16 19 16
Channel Alteration 16 1 11
Channel Sinuosity 15 1 3
Bank Stability 10 18 4
Vegetative Protection 10 0 8
Riparian Vegetative Zone Width 11 0 4
Total Score 127 59 70

The cumulative habitat parameter quality range values would be: Optimal = 151 to 200,
Suboptimal = 101 to 150, Marginal = 51 to 100, Poor = 0 to 50. The habitat quality at the
Tippecanoe River sampling location is classified as suboptimal, where as the Lones Ditch and
Walnut Creek sampling locations both are classified as marginal.

One of the comparisons of these three different waterways as it directly relates to habitat quality
is the man-made channelized or ditched component which both Lones Ditch and Walnut Creek
posses that the Tippecanoe River does not posses at these specific sampling locations. The
quality of habitat within Lones Ditch is encumbered by its lack of vegetative cover which adds to
both a physical stabilizing component and an available cover to aquatic life component. The
benthic condition is degraded by the accumulation of sediment deposition. The channel
alterations in Lones Ditch also contribute to the overall poor quality scores.

Walnut Creek similarly received poor habitat quality scores for vegetative cover, sediment
deposition and channel sinuosity. The bank stability value for Walnut Creek also was poor,
which contributes to the sediment deposition within the creek. The habitat condition is not as
hampered in Walnut Creek as it is in Lones Ditch as the channelization disturbance has had a
longer time to begin healing.

Ohio EPA Qualitative Habitat Evaluation Index

In addition to the USEPA habitat assessment, we evaluated the same sampling locations using
the Ohio EPA Qualitative Habitat Evaluation Index (QHEI). The maximum is a score that can
be obtained is a value of 100. The maximum points possible for each of the habitat parameters
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are as follows: Substrate = 20, Instream Cover = 20, Channel Morphology = 20, Riparian Zone
and Bank Erosion = 10, Pool/Glide Quality = 12, Riffle/Run Quality = 18. Table 11 shows the
results of this evaluation, the habitat evaluation data sheets are provided within Appendix V1.

TABLE 11 — QHEI RESULTS, AUGUST 20 AND 21, 2003

Habitat Parameter Tippecanoe | Lones Ditch Walnut

River Creek
Substrate 15 17 9
Instream Cover 16 3 5
Channel Morphology 16 6 7
Riparian Zone and Bank Erosion 6.5 3 3
Pool/Glide Quality 7 7 3
Riffle/Run Quality 2 0 2
Total Score 62.5 37 29

The total score values are classified within four quality categories: Excellent = 76 to 100, Good =
51 to 75, Fair = 26 to 50, Poor = 0 to 25. The habitat quality at the Tippecanoe River sampling
location is classified as good, where as the Lones Ditch and Walnut Creek sampling locations
both are classified as fair. Similar to the results of the USEPA habitat assessment, the Ohio EPA
QHEI results showed that the habitat at the Tippecanoe River sampling location was a
classification better than both the Lones Ditch and Walnut Creek sampling locations.

3.3 Macroinvertebrate Communities

The USEPA’s Benthic Macroinvertebrate Protocol for the multihabitat approach utilizes
systematic field collection and analysis of benthic macroinvertebrate assemblages. Biological
impairment of the benthic community may be indicated by the absence of generally pollution-
sensitive macroinvertebrate taxa such as Ephemeroptera, Plecoptera and Tricoptera (EPT);
excess dominance by any particular taxon, especially pollution tolerant forms; low overall taxa
richness; or unbalances in the community composition.

The multihabitat approach involves the systematic collection of benthic macroinvertebrates from
all available instream habitats by kicking the substrate or jabbing with a dip net. A total of 20
jabs or kicks are taken from all major habitat types in the reach resulting in sampling
approximately 3.1 m? of habitat. The collected organisms are sorted in the laboratory and
identified to the lowest practical taxon. The collection procedure provides representative
macroinvertebrate fauna from all of the available instream habitats including riffle and run
habitat types that provide representatives of scraper and filterer functional feeding groups, and
Course Particulate Organic Matter (CPOM) such as detritus, leaves and sticks that provide
representatives of the shredder functional feeding group.

Appendix VI contains the field and laboratory data sheets for the benthic macroinvertebrate
communities and Table 12 summarizes the findings.
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TABLE 12 — BENTHIC MACROINVERTEBRATE RESULTS, AUGUST 20 AND 21, 2003

Parameter Tippecanoe | Pike Lake Walnut
River Outlet Creek
Channel

Total Number of Taxa 24 12 19
Total Number of EPT Taxa 9 3 3
Contribution of Dominant Taxa 19.3% 29.1% 28.0%
Ratio of EPT/Chironomidae 14.0 0.750 0.250
Modified Biotic Index 4.803 7.213 7.012
Ratio of Scraper/Filterer 1.828 0.357 11.0
Ratio of Shredder/Nonshredder 0.080 0.016 0.074
Number of Individuals Evaluated 150 127 161

Discussion Of Benthic Macroinvertebrate Parameters

Richness measures

Total number of distinct taxa is a measure of the diversity within the sample. This value
generally increases with increasing water quality, habitat diversity and habitat suitability.

Total number of EPT taxa summarizes the richness of the benthic macroinvertebrate community
within the taxa groups that are generally considered pollution sensitive and will generally
increase with increasing water quality. This metric is the total number of distinct taxa within the
groups Ephemeroptera (mayfly), Plecoptera (stonefly) and Tricoptera (caddisfly).

Composition measures

Percent Contribution of Dominant Taxa uses the abundance of the numerically dominant taxon
relative to the total number of organisms as an indication of community balance. This value will
decrease as water quality, habitat diversity and habitat suitability improve.

The ratio of EPT (mayflies, stoneflies and caddisflies) and Chironomidae (midges) reflects good
biotic condition if the sensitive groups (EPT’s) demonstrate a substantial representation. If the
Chironomidae have a disproportionately large number of individuals in comparison to the
sensitive groups then this situation is indicative of environmental stress.

Tolerance/Intolerance measures

Tolerance/intolerance measures are intended to be representative of relative sensitivity to
perturbation. Tolerance is generally non-specific to the type of stressor. However, metrics such
as the Hilsenhoff Biotic Index are oriented toward the detection of organic pollution.

The Modified Biotic Index (MBI) was developed to detect organic pollution and is based on the
original species level index developed by Hilsenhoff in 1982. Pollution tolerance values range
from 0 to 10 and increase as water quality decreases. The lower the MBI, the greater the number
of pollution intolerant species. A population of benthic macroinvertebrates that poses a lower
MBI value is indicative of higher water quality.
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Functional Feeding Group Measures

The ratio of scraper to filtering collector reflects the riffle/run community food base. The
relative abundance of scrapers and filtering collectors in the riffle/run habitat is indicative of
periphyton community composition, availability of fine particulate organic material and the
availability of attachment sites for filtering. Scrapers increase with an increase in diatom
abundance and decrease in filamentous algae and aquatic mosses. Filamentous algae and aquatic
mosses provide good attachment sites for filtering collectors and the organic enrichment often
responsible for filamentous algae growth can also provide fine particulate organic material that is
utilized by filtering collectors. Filtering collectors are also sensitive to toxicants bound to fine
particles and should be the first group to decrease when exposed to steady sources of such bound
toxicants.

Sampling the Coarse Particulate Organic Matter (CPOM) component requires a composite
collection of various plant parts such as leaves, needles, twigs, bark or their fragments. Sources
for the CPOM sample include leaf packs, shorezones and other depositional areas.

Ratio of Shredder functional feeding group relative to the abundance of all other functional
feeding groups allows for the evaluation of potential impairment. Shredders are sensitive to
riparian zone impacts and are particularly good indicators of toxic effects when the toxicants
involved are readily adsorbed to the CPOM and either affect microbial communities colonizing
the CPOM or the shredders directly (USEPA 1989).

Conclusions Regarding Macroinvertebrate Communities

The comparison between the three sampling locations demonstrate that the Tippecanoe River
benthic macroinvertebrate community is healthier than that of both Lones Ditch and Walnut
Creek. The Tippecanoe River sampling location yielded larger numbers for both of the richness
measures. These values become larger as water quality improves. The composition measures
both demonstrated that the Tippecanoe River sampling location possessed a healthier community
by having a smaller dominant taxa value and having a larger ratio of sensitive groups. The MBI
evaluates pollution tolerance of the macroinvertebrate community and having a lower score
demonstrates a healthier community.

As water quality increases the diversity of the
benthic community should likewise increase which
will provide a higher total number of taxa. As the
benthic community becomes more diverse, it is
anticipated that the number of different species
within the mayfly, stonefly and caddisfly order will
also increase resulting in a higher total number of
EPT taxa. As the individuals within the EPT taxa
increase, it is anticipated that the individuals within
the chironomidae will not increase within the same
proportion, this results in an increase in the ratio
of EPT to chironomidae. Photo 1 shows four
different species of caddisfly collected during the diagnostic study. These four species have
portable cases and are representative of the seven species of caddisfly collected during this study,
the other two species do not possess portable cases.

Photo 1 — Renresentative snecies of caddisflv
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Upon the establishment of a healthier riparian zone the benthic macroinvertebrates such as
shredders, which are sensitive to pollutants within the riparian zone, should increase. Reducing
the influence of herbicides and pesticides used in the watershed will improvement the riparian
zone and should be reflected in the populations of shredders. This will result in a higher value in
the ratio of shredders to nonshedders collected. As conditions in habitat, water quality and the
surrounding riparian zone improve, the percent contribution of dominant taxa will decrease. As
pollutants are diminished the presence of pollution intolerant species will become more
numerous within the sampling stations, this will result in a lower Modified Biotic Index value.

The data that was gathered on habitat and benthic macroinvertebrates during this diagnostic
study can provide the baseline information for comparisons to any watershed improvement
measures that may be implemented in the future.

3.4 Fish Communities

The Indiana Department of Natural Resources (IDNR) has conducted fisheries surveys on Center
Lake during 2001, 1997, 1984, 1976 and 1970. The results of the 2001 fisheries survey
demonstrated that the Center Lake fishery is healthy. The fish population is dominated by
desirable game fish species with a good number of large, “keeper-sized” fish. The 2001 survey
collected 2,834 fish that represented 20 different species and one hybrid. Eighty-three percent of
these fish are considered game species commonly sought by anglers. These species accounted
for 50% of the total weight of fish collected.

The 2001 survey was concerned with the return of Eurasian water-milfoil, but there is not a
detectable negative impact on the fishery. However, the strongest recruitment of largemouth
bass, bluegill, redear and yellow perch were from 1996 and 1997. During these years the
Eurasian water-milfoil was suppressed due to treatment of the lake with a chemical herbicide
during October 1996.

Table 13 lists the fish species that are present in Center Lake, presents their numbers as
individuals collected, the length range of each species collected and their weight. Fish were
collected by the IDNR in 2001 using three types of standard Indiana fish survey equipment
including gill-nets, trap-nets and electrofishing. The two netting methods collect fish that are
moving through the area where nets are placed. The electrofishing method collects fish in
shallow water areas by stunning them with an electric current from a boat and gathering them
with nets. Collected fish are identified, measured and released back into Center Lake. All of the
eleven species of fish that were collected by the IDNR in 1970 were present in the 2001
collection effort. There is no published fisheries record of sensitive species being extirpated
from Center Lake. However, due to the connection of Center Lake to the Tippecanoe River
system, riverine species of fish are able to access Center Lake and may be collected within the
lake. These riverine species will not have a viable population within the lake as the habitat
would not be conducive to naturally sustained populations of riverine communities, although
individuals may endure the lake conditions. Examples of such occurrences of fish in Center
Lake include the logperch and the northern hog sucker.
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TABLE 13 — FISH SPECIES AND RELATIVE ABUNDANCE OF FISHES COLLECTED BY NUMBER
AND WEIGHT, CENTER LAKE, JUNE 11 — 13, 2001.

Common Name Number | Percent Length Weight Percent
Contribution Range (Ibs) | Contribution
(inches)
Bluegill 1,990 70.2 1.9-9.3 | 21045 26.6
Gizzard shad 294 10.4 6.2—-16.2 | 197.92 25.1
Redear sunfish 154 5.4 2.5-8.9 32.48 4.1
Yellow perch 109 3.8 42-94 12.34 1.6
Largemouth bass 72 2.5 3.8-21.0 | 69.57 8.8
Black crappie 36 1.3 5.9-10.6 9.64 1.2
Warmouth 25 0.9 3.7-8.0 3.04 0.4
Spotted gar 25 0.9 15.3-30.7 | 43.30 5.5
Longear sunfish 24 0.8 3.7-5.9 1.77 0.2
Brown bullhead 20 0.7 9.8-14.3 19.87 2.5
Spotted sucker 14 0.5 9.2-28.2 27.99 3.5
Northern pike 11 0.4 24.6 —35.6 | 59.60 7.5
Hybrid bluegill 10 0.4 3.4-6.8 1.33 0.2
Pumpkinseed 10 0.4 2.71-4.9 0.52 0.1
Bowfin 9 0.3 16.0-29.6 | 33.26 4.2
Common carp 9 0.3 15.6 -29.9 | 54.51 6.9
Yellow bullhead 7 0.2 9.3-125 4.96 0.6
Golden shiner 6 0.2 8.1-9.1 1.39 0.2
Golden redhorse 4 0.1 12.0-15.6 5.65 0.7
Brook silverside 3 0.1 3.7-4.2 0.03 0.0
Green sunfish 2 0.1 3.6-4.0 0.09 0.0
Total = 20 species +1 hybrid | 2,834 100% 789.71 100%

3.5  Aquatic Plant Survey

Introduction

V3 conducted a field investigation at Center Lake on July 17 and 18, 2003, to collect data on the
aquatic vegetation. The purpose of the investigation was to evaluate the quality of the lake’s
vegetative community, which would provide additional information to assist with the overall
lake assessment. The type of species present can provide critical information such as water
clarity, nutrient loading, and the hydrologic regime, which will be used to determine the
corrective measures needed to improve the lake.

Methods

The sampling technique utilized during this vegetative assessment was the Aquatic Vegetation
Transect Sampling (Shuler & Hoffman 2002). This technique documents the coverage and
abundance of the following vegetation types: emergent; non-rooted floating; rooted floating; and,
submersed. This survey method is the Aquatic Vegetation Sampling Tier 2 Protocol, also know
as the transect method. The Aquatic Vegetation Sampling Tier 1 Protocol was performed in
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2004 by Weed Patrol Inc. of Elkhart, Indiana. The results of that survey were not available for
inclusion in this diagnostic study, please see this report of Tier 1 results are desired.

Because the lake was greater than 100 acres but less than 300 acres, six transects were
established (see Sampling Transects Exhibit, Figure 14). Each transect had a starting point one
meter from shore and ended at the maximum depth of plant growth, encompassing the littoral
zone of the lake. Transect locations were established to include all the different lake features to
ensure all habitats were identified.

Three to five sampling sites were established along each
transect, which depended on the transect length.
Sampling site intervals along each transect were based on
the distance from the start and end sites, so that
intermediate sites were evenly spaced. For example, the
nearest sampling site lakeward from the start site was
25% of the distance to the endpoint and the subsequent
site was 50% of the distance to the endpoint. Vegetation
data was collected from a boat at each of the sampling
sites along each transect as discussed below.

Photo 2 — V3 ecologist collects aquatic plants

The sampling technique used both visual estimates and rake grabs to identify the species
abundances. The sampling site included an imaginary two-meter arc around the bow and the
sides of the boat. The sampling site is separated in half, so that each sampling site contained two
separate areas or sub-sample sites. This allowed collection of two sets of data at each site.

Vegetation data collected at each sample site included the following: 1) total canopy coverage of
each vegetation type (vegetation types include emergent, non-rooted floating, rooted floating,
and submersed); 2) canopy coverage of each species (species abundance ratings): 3) density
ratings for submersed vegetation; and 4) density ratings for each submersed species. Other data
collected included substrate information and water depth. These data were recorded on the
Agquatic Vegetation Transect Site Data Sheets, provided in Appendix VII.
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Canopy coverage and species abundance was collected by visual estimates within the two-meter
arc. Total canopy coverage was documented on the data sheets in the spaces provided under the
“Canopy Abundance at Site”, and the species abundance was documented in the “V” column
under Species Information. Tables 14 and 15 show the rating systems used to estimate canopy
coverage and species abundance.

TABLE 14 — TOTAL VEGETATION CANOPY RATING

Cover (%) Cover Rating
>61 4
21-60 3
2-20 2
<2 1
None 0

TABLE 15 — SPECIES ABUNDANCE RATING

Cover (%) Cover Rating
>61 4
21-60 3
2-20 2
<2 1

Submersed vegetation density was collected by extending a double-headed rake outward from the
boat into the lake at each sub-sampling site. Thus, two separate submersed density ratings were
collected at each sampling site. Once the rake made contact with the lake bottom, it was pulled
along the bottom towards the boat, collecting vegetation within the rake teeth. Total plant density
was documented on the data sheets in the spaces provided under the “Subsample Site
Information”, and the density of each species was documented in the “R” columns under Species
Information. Density ratings for the vegetation was based on the amount of rake teeth filled,
according to the rating system shown in Table 16.

TABLE 16 — RAKE DENSITY RATINGS
Rake Teeth Filled (%) Density Rating

81-100 5
61-80
41-60
21-40
1-20
No plants retrieved

OFRrINW >

Substrate data also were collected and defined according to Table 17.
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TABLE 17 — SUBSTRATE TYPES AND CODES
Substrate Type Code

Silt/Clay 1
Mostly silt with sand
Mostly sand with silt

Hard clay

Gravel/rock
Sand

OO WIN

Sampling Results

Transect 1

This transect was located on the west side of the lake near the dam, and was approximately three
hundred and seventy-five feet in length. Five sampling points were established along this
transect. Water depth along this transect ranged from 3.3 to 9.1 feet, with a substrate consisting
of mostly silt with sand (Code 2) at sample sites 1-1 thru 1-4, and silt/clay (Code 1) at sample
site 1-5.

Plant species observed along this transect included yellow water lily (Nuphar advena), duckweed
(Lemna minor), Eurasian water-milfoil, sago pondweed (Potamogeton pectinatus), coontail
(Ceratophyllum demersum), watermeal (Wolffia columbiana), and chara (Chara vulgaris).

Sample sites 1-1 and 1-2 had greater than 61% canopy coverage that mainly consisted of yellow
water lily, a rooted, floating aquatic species. These sample points were nearest to the shore and
had water depths of up to 4.3 feet. Submersed species density ratings were moderate (i.e.,
density ratings of 2 and 3), which consisted of a fairly even distribution of Eurasian water-
milfoil, sago pondweed, coontail and chara.

As sample sites moved lakeward and entered deeper water depths (i.e., 5 to 9 feet) canopy
coverage decreased to less than 2% for submersed and nonrooted, floating vegetation. Rooted,
floating vegetation was not observed at these depths. Submersed species density ratings were
low to moderate (density ratings of 1 and 2), which consisted of Eurasian water-milfoil, sago
pondweed, coontail and chara. Eurasian water-milfoil and coontail, however, were the only
species observed in the deeper locations of this transect (i.e., sample sites 1-4 and 1-5).

Transect 2

This transect was located at the north side of the lake, at the edge of a natural wetland, and was
approximately 897 feet in length. Five sample sites were established along this transect, which
traversed water depths ranging from 1.5 to 7.3 feet. The substrate consisted of mostly silt with
sand at sample sites 2-1, 2-2, 2-3, and 2-5 and silt/clay at sample site 2-4.

Plant species observed along this transect included narrow-leaved cattail (Typha angustifolia),
button bush (Cephalanthus occidentalis), swamp rose mallow (Hibiscus palustris), white water
lily (Nymphaea tubersosa), duckweed, Eurasian water-milfoil, sago pondweed, and coontail.

Sample site 2-5, which was located one meter from the natural wetland edge, had 21 to 60%
canopy coverage that mainly consisted of emergent vegetation. Narrow-leaved cattail, swamp
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rose mallow and white water lily provided the highest coverage (2 - 20%) at this shallow water
depth (1.5 feet). Submersed, non-rooted and rooted floating species had low coverage (less than
2%) at this sample site. As sample sites moved lakeward and entered deeper water depths (i.e., 4
to 7 feet) canopy coverage decreased to less than 2% and consisted of mainly submersed
vegetation. Duckweed, a non-rooted floating species, was the only non-submersed species
observed.

Submersed species density ratings at sample sites 2-1, 2-2, 2-3, and 2-4, varied widely. The
shallower depths, sample sites 2-4 and 2-3, revealed some density ratings of 4 and 5, whereas the
deeper sites, 2-1 and 2-2, had density ratings of 2 and 3. Eurasian water-milfoil and coontail
consistently had the highest density ratings at these deeper sites.

Transect 3

Transect 3, approximately 100 feet in length, was located on the east side of the lake where the
shoreline had a retaining wall. Five sample sites were established along this transect that
traversed water depths of between 1 and 8 feet. The substrate closest to the retaining wall
(sample site 3-1) was comprised of gravel and rock, while the remainder of the sample sites had
a substrate of mostly silt with sand.

Plant species observed along this transect included Illinois pondweed (Potamogeton illinoensis),
large-leaved pondweed (Potamogeton amplifolius), Eurasian water-milfoil, sago pondweed, and
coontail.

The sample site nearest the retaining wall treatment did not have any vegetation present. The
gravel/rock substrate, which likely resulted from the retaining wall installation, is not conducive
to plant growth. The next site, sample site 3-2, had no canopy coverage and only minimal plant
density from coontail, a submersed species.

As sample sites moved further lakeward from the retaining wall, vegetation growth improved.
Sample sites 3-3, 3-4 and 3-5, had high canopy coverage that consisted of mostly Illinois
pondweed (up to 60%). Submersed species densities also were high at these sites, as a result of
Eurasian water-milfoil, 1llinois pondweed, and coontail.

Transect 4

This transect was located in the north portion of the lake and extended 528 feet in a west-east
direction. Five sample points were established along this transect. Water depths along this
transect ranged from 1 to 7 feet, with a substrate at shallower depths (4-1, 4-2) consisting of
mostly silt with sand, and at deeper depths (4-3, 4-4, 4-5) consisting of silt/clay.

The first sample site (4-1) was located approximately one meter from the shoreline of a small
island, which had some natural emergent vegetation around portions of its perimeter. The
dominant species observed in the shallow portions of this shoreline sample-site included bristly s
edge (Carex comosa) and narrow-leaved cattail, whereas white water lily and long-leaved
pondweed (Potamogeton nodosus) were the dominant species at intermediate depths. Canopy
coverage was high, which was mainly due to the high abundance of white water lily (> 61%).
Submersed vegetation density was low to moderate (2 — 20%), which consisted of Eurasian
water-milfoil, coontail, and sago pondweed.
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Emergent and rooted, floating species were not observed at the remaining sample sites, which
was likely due to higher water depths (>4 feet). These sample sites did have submersed and non-
rooted floating vegetation such as watermeal, duckweed, Eurasian water-milfoil, coontail, and
sago pondweed. Canopy coverage of this vegetation was low (<2%), whereas density from rake
grabs varied amongst species. At sample sites 4-2, 4-3, and 4-4, water depths between 4 to 5
feet, Eurasian water-milfoil had the highest density (61 to 100 % teeth filled), but was not
observed at sample site 4-5, the deepest location along the transect (7 feet). Coontail and sago
pondweed were the other submersed species observed at these sample sites including 4-5, but
had much lower densities (1 —20% teeth filled).

Transect 5

This transect, which included five sample sites, was located in the southeast portion of the lake.
Water depths ranging from 0.7 to 5.7 feet were traversed by this transect as well as a wide
variety of substrates, such as sand (5-1), mostly silt with sand (5-2, 5-3) and silt/clay (5-4, 5-5).
The sandy soil observed at sample site 5-1 was due to a nearby public beach. Plant species
observed along this transect included yellow water lily, duckweed, Eurasian water-milfoil,
Illinois pondweed, and coontail.

Sampling sites 5-1 and 5-2, which had water depths of 0.7 to 3.8 feet, revealed low-to moderate
(2-20%) canopy cover owed to the rooted floating species white water lily. Plant density of
submersed vegetation was relatively high at these sites, which was primarily due to coontail. As
sample sites proceeded lakeward and reached water depths above four feet, white water lily was
absent. However, Illinois pondweed, another rooted floating species was observed at sample site
5-3 where white water lily was absent. At greater depths, which included sample sites 5-4 and 5-
5, coontail and Eurasian water-milfoil and scattered patches of duckweed were observed.
Duckweed had low canopy cover at sample site 5-5, and the submersed vegetation densities
varied widely. Coontail had a high density (61 to 80 teethed filled) at sample site 5-4, but had
low to moderate densities at sample sites 5-3 and 5-5. Eurasian water-milfoil had a low density
at sample site 5-3, and was not observed at sample site 5-4 and 5-5.

Transect 6

This transect was located on the south side of the lake adjacent to a boat launch. Due to the
small littoral zone, only three sample sites were established. Water depth along this transect
ranged from 1 to 5.1 feet, with a substrate consisting of mostly silt with sand at sample sites 6-1
and 6-2, and silt/clay at sample site 6-3.

The first sample site (6-1) was located approximately one meter from the shoreline at a water
depth of 0.8 feet. This site had moderate canopy cover (21 to 61%) owing to chairmakers rush
(Scirpus americanus), a native, emergent species, and white water lily, a rooted floating species.
Density of submersed species at this sample site was low, which included Eurasian water-milfoil
and coontail. Duckweed and watermeal, two non-rooted floating species, were also present in
low abundances.

Sample sites 6-2 and 6-3, which had water depths of between 3 and 5 feet, had similar coverage
of white water lily but chairmakers rush was absent. Submersed vegetation density at these sites
was high (81 to 100 teeth filled), owing to the high abundance of coontail. Eurasian water-
milfoil also was observed at these sites but had a low density.
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Vegetation Description

Emergent Vegetation

Where the lake shoreline was undisturbed and contained natural vegetation, mainly along the
north and portions of the lake’s western side, lush growth of emergent species as well as some
scrub/shrub vegetation were present. Natural vegetation was observed along the undisturbed
shoreline at the backs of resident’s lots, and in a natural wetland at the north side of the lake.

Along the undisturbed shoreline at the back of the resident’s properties, emergent species such as
narrow-leaved cattail, chairmaker’s rush, and bristly sedge were most abundant. These species
were observed in water depths of 0.1 to 0.75 feet. No shoreline stabilization problems were
observed in these areas, as a result of the natural protection that these species provide.

Scrub/shrub as well as emergent vegetation was located at the north end of the lake where a
natural wetland existed (Transect 2, sample site 2-5). Emergent species such as narrow-leaved
cattail and swamp rose mallow (Hibiscus palustris), and scrub/shrub vegetation that included
buttonbush (Cephalanthus occidentalis) and red-osier dogwood (Cornus stolonifera), dominated
this wetland fringe. No shoreline stabilization problems were observed in this area either.

Emergent species were only observed along the undisturbed shoreline, which included Transects
2, 4 and 6. Disturbed shoreline areas of the lake lacked emergent species because these areas did
not provide the saturated to shallowly inundated habitat conditions that are required. The
undisturbed shoreline, on the other hand, provides an intermittently-flooded condition that allows
establishment of emergents along the perimeter. These emergent species can thrive in water
depths of up to one-foot and to some degree landward as long as the soil is saturated and mowing
IS suppressed.

Purple loosestrife, an exotic emergent species, was observed in portions of the undisturbed
shoreline. This species thrives in the flooded condition, and can expand at an extremely high
rate and thereby displaces native species. Purple loosestrife control is an essential activity
necessary to maintain a healthy and diverse shoreline plant community.

Rooted, Floating Vegetation

White water lily and yellow water lily, two rooted floating aquatic species, also had high
abundances along the undisturbed shoreline. However, these two species were present in the
deeper portions along the shoreline at depths between 0.5 to 4.0 feet. These plants can reduce
shoreline erosion by minimizing wave action and also enhances aesthetics due to its round leaf
and large floral display.

In addition to the undisturbed shoreline areas of the lake, white and yellow water lilies were also
present at several other locations up to 4.0-foot water depths. The only transect that lacked these
species was Transect 3, which had a substrate of gravel and rock at shallow water depths. This
substrate was not conducive to plant establishment, as coontail was the only species observed.

White and yellow water lilies usually had moderate to high canopy coverage (i.e., 21-60%, and
>61%). These species were present in the shallow and intermediate water depths of the littoral
zone (i.e., 0.5 to 4 feet) and coverage normally reduced as water depth increased.
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Pondweeds were the other rooted, floating aquatic plants observed in the lake, which included
sago pondweed, Illinois pondweed, long-leaved pondweed, and large-leaved pondweed.
Pondweeds provide habitat for macroinvertabrates, which are an important food source of fish,
and can breakdown many pollutants, thereby cleaning water.

Sago pondweed was the most frequently observed pondweed species in the lake. It was observed
at four of the six transects (T1, T2, T3, T4) and occurred from shallow to deep water such that it
encompassed much of the littoral zone. Sago pondweed did not form large stands, so coverage
and density ratings were low. Instead, it was present as solitary individuals scattered throughout
much of the littoral zone. Sago pondweed is one of the most common aquatic plants in lakes,
and normally indicates a calcareous condition.

Illinois pondweed was observed primarily in the southeastern portion of the lake, along Transects
3, 5and 6. Its growth habit was distinctly different from sago pondweed, in that it was present in
large colonies. As such, moderate to high canopy and density ratings (i.e., 21-60%, and >61%)
were noted along the transects. The highest ratings were observed in the deeper portions along
Transect 3 near the retaining wall.

Additionally, Illinois pondweed was observed in the southeastern portion of the lake, whereas
sago pondweed was observed in the north and western portions of the lake. This establishment
disparity is interesting, although the reason is unknown. Except for the differences in slope (i.e.,
north and west is shallower than the southeast), the habitat appeared to be the same.

The remaining pondweeds observed in the lake, large-leaved pondweed and long-leaved
pondweed, were only observed along one transect.

Non-rooted, Floating Vegetation

Watermeal and small duckweed, two non-rooted floating species, were observed in small
numbers scattered throughout the lake at various locations. These species tend to colonize quiet
waters, such as backwater areas and stagnant channels, and can form dense, thick mats if
conditions are suitable. These species were not abundant in the lake and their presence was
likely due to wave action, which carried them into the lake from the north channel.

Submersed Vegetation

Coontail, Eurasian water-milfoil, and chara were the submersed species observed on the
transects. Chara, an erect algae, was found in very small abundances at only a few transects,
whereas coontail and Eurasian water-milfoil were virtually ubiquitous.

Eurasian water-milfoil and coontail were found throughout the entire littoral zone, from depths
of 0.5 to 7 feet, and the densities varied widely. In some areas, such as Transects 2 and 4, both
species had high densities (i.e., 81 to 100 rake teeth filled). On average, density ratings were
moderate (21 - 40 rake teeth filled). There was no apparent pattern to the distribution of these
species, except that they were present throughout the entire littoral zone at variable densities and,
in some cases, they were the only species present at the deepest locations.

Coontail is a native species whereas Eurasian water-milfoil is an exotic. These two species
reproduce by fragmentation, so their high abundances is not surprising. These species have
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formed large, dense mats in portions of the lake, which is likely interfering with recreational
activities such as fishing and boating. Control of these species is usually necessary in order to
maintain the recreational aspects of the lake.

Conclusions & Recommendations

Lake Vegetation Summary

Based on the aquatic plant survey, the lake supports both desirable and undesirable plant species.
The undisturbed shoreline areas contain desirable emergent and scrub/shrub vegetation that
provides bank stabilization and water quality enhancement functions. These species are located
along the undisturbed shoreline areas at the back of the resident’s lots, and at the edge of a
wetland at the north end of the lake. Purple loosestrife, a nonnative species, is also present along
portions of the shoreline. This species should be controlled, as it can displace the desirable
plants.

Pockets of white and yellow water lilies are scattered at intermediate depths along the lake
perimeter. These rooted, floating aquatic species provide water quality benefits and have large,
colorful flowers that beautify the lake. Other rooted, floating aquatic vegetation included
numerous pondweed species, which were located throughout the littoral zone. One species in
particular, sago pondweed, was present in the deepest portions of the zone, in water depths up to
7 feet. Illinois pondweed was found in dense colonies mainly in the southeastern portion of the
lake. All of these rooted, floating aquatic species are native, desirable plants and were not
observed in large enough numbers to warrant control.

Watermeal and small duckweed, two non-rooted floating species, were observed in small
numbers scattered throughout the lake at various locations. These species were not abundant in
the lake and their presence was likely due to wave action, which carried them into the lake from
the north channel. Chara, an erect algae, was found in very small abundances at only a few
transects.

Submersed vegetation was located throughout the entire littoral zone and consisted of two
species - coontail and Eurasian water-milfoil. Coontail is native and Eurasian water-milfoil is
not. These species were observed in shallow portions near the shoreline mixed with the
emergent and floating species, and up to approximately 7-foot depths where they were the only
aquatic plants observed. These species were observed at a varying degree of densities that
ranged from less than 2% to almost 100%, where dense mats were formed. Eurasian water-
milfoil should be controlled, as well as coontail to a lesser degree.

Purple Loosestrife Control

Control of this exotic species is essential in the maintenance of a healthy emergent community.
Control can be accomplished by using chemical, mechanical, or biological activities, or a
combination of each. Biological control is not recommended at Center Lake, because the purple
loosestrife density present is not high enough for this to be successful. A combination of
mechanical and chemical control efforts is recommended, which is discussed below.

Mechanical activities consist of removing and disposing the purple loosestrife flowers to prevent
additional seed introduction. This is best accomplished when the plants are in full bloom so they
can be seen, but before the onset of seeds (June/early July). At this time, the entire flower heads
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should be cut and bagged for off-site disposal. Removed flowers should not be disposed near
any water body as seeds can still germinate following flower removal. Because each plant can
produce approximately 2,000,000 viable seeds, removing the flowers to prevent seed dispersal is
extremely important. Following flower removal, the remaining portion of each plant should be
treated with herbicide. Glyphosate is the most commonly used chemical for killing purple
loosestrife. The Glyphosate formula designed for use over water should be used at Center Lake.
For best results, the entire foliage of the purple loosestrife plant should be sprayed with the
herbicide and two-applications may be needed. The second application should occur two to
three weeks after the first to allow brown-out from the first chemical treatment. Because
Glyphosate is non-selective, other plants will be harmed if contact with the herbicide occurs.
However, a trained applicator with purple loosestrife control experience should be able to avoid
most desirable plants. As such, to minimize detrimental affects to desirable species, herbicide
applications should be conducted by a trained and licensed applicator. Annual mechanical and
chemical efforts will likely be needed to achieve long-term control.

Eurasian Water-Milfoil Control

Eurasian water-milfoil is an exotic species that can form dense mats throughout a lake’s entire
littoral zone. The dense mats exclude establishment of other aquatic vegetation, reduces the
quality of wildlife habitat, and negatively affects recreation. This species grows best in nutrient-
rich sediments and its infestations are highest in eutrophic lakes that are high in nitrogen and
phosphorous. Eurasian water-milfoil does not die off over the winter and is capable of extremely
aggressive growth at the beginning of the growing season, which provides a competitive
advantage over native species.

Unlike purple loosestrife, Eurasian water-milfoil reproduces vegetatively, so it does not rely
solely upon seed for reproduction. Eurasian water-milfoil can reproduce from plant fragments
that can be dispersed over long distances via boats, motors, trailers and even bait buckets. Due
to this type of reproduction, Eurasian water-milfoil can dominate an area in a very short time.

The Midwest Aquatic Plant Management Society states that mechanical harvesting is not
recommended for control of Eurasian water-milfoil for two reasons:

e The potential for plant fragmentation by mechanical harvesters can serve to spread
Eurasian water-milfoil beyond the management areas and intensify problems throughout
an infested lake.

e Eurasian water-milfoil will usually dominate the re-growth community and gain further
advantages over native species because of its faster relative growth rate.

Similar to purple loosestrife, control of Eurasian water-milfoil can be accomplished by using
chemical, mechanical, or biological activities, or a combination of each. Of the three,
mechanical harvesting provides the only method in which bio-mass of vegetation, containing
nitrogen and phosphorus, is being removed from the system. However, reducing the amount of
nutrients entering the lake will ultimately provide long-term control by eliminating its desired
environment.
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Chemical treatment in the form of herbicide applications are not the preferred control method.
Contact with desirable native aquatic plants during the chemical application is unavoidable.
Desirable plants as well as some fish may be killed or harmed from chemical treatments.
Biological and mechanical activities provide the most effective control of this species, while
minimizing detrimental affects to other lake inhabitants. All three of these control activities
(chemical, biological and mechanical) have been used at Center Lake. A combination of these
three methods of controlling Eurasian water-milfoil may provide the best results.

If chemical treatment is desired, Sonar aquatic herbicide at a low concentration can be effective
for controlling Eurasian water-milfoil. In October 1996, SePro Corporation, in cooperation with
the City of Warsaw, the Indiana-American Water Company Inc, the CLCA, IDNR, Department
of Health and IDEM treated Center Lake with Sonar at a concentration of 12 parts per billion
(ppb). The results were effective in reducing Eurasian water-milfoil to a few scattered plants by
ice out and native plants were reestablished by late spring (IDNR, 2001). Additionally,
Fluridone and Triclopyr have been shown to be safe and effective at low applications rates and
are both selective for Eurasian water-milfoil (IDNR, 2004b).

Mechanical control using a harvester, which is [F
owned by the CLCA (Photo 3), has been employed
at Center Lake to open boating lanes. The harvester
has also been used to control Eurasian water-milfoil
and coontail, to a lesser degree. The harvester
removes the plants from the water, which lessens
water quality problems resulting from the decay of [
cut plants left in the water. The harvester cuts the [
vegetation while moving in the water, removes the
cut plant material with a conveyor system and can
dispose the plant material at an offshore location.
The advantages of this control method are:

— : = -;:____-—51, =
Photo 3 - CLCA’s Weed Harvester

e Immediate plant control is gained,

e Detrimental affects to desirable plants can be reduced from selecting only the densest
areas of infestation;

e Oxygen remains in the water when the decomposing plant material is removed from the
waterbody; and,

e Water is immediately available, unlike water-use restrictions associated with some
herbicidal controls.

The disadvantages of this type of method are:

e Native plants are removed, which reduces the competition and leads to increased
Eurasian water-milfoil colonization;

e Wildlife also is removed and/or destroyed;

e Repeated harvesting in one season may be needed;

e FEurasian water-milfoil plant fragments are created, which can promote expansion of this
species;
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¢ High cost to operate and maintain; and,
¢ Plant material disposal issues.

Although there are several disadvantages associated with harvesting Eurasian water-milfoil, the
control achieved overrides the negative affects as long as selective harvesting occurs so that
disturbance to desirable vegetation and/or wildlife concentrated areas are minimized.

In addition, to maximize the results from the harvesting, an alternative way to dispose of the
plant material should be considered. Currently, the removed plant material is being disposed off
on the shoreline. These disposal “piles” not only cause disturbance to important shoreline
stabilizing vegetation, but also can easily reenter the water column following a rain event or a
period of high water elevation, releasing the nutrients back into the water. Because offsite
disposal costs are likely high and there is currently little economic use for harvested aquatic
plants, the only cost-effective option may be to consider another on-site disposal area that is not
along the shoreline. An area that will allow for periodic burning of the plant material should also
be considered, which will assist with long-term storage issues.

Biological control also has been used at Center Lake to control Eurasian water-milfoil. Release
of Euhrychiopsis lecontei, an herbivorous weevil native to North America. An initial release
occurred during July of 2000 where 12,000 eggs and larvae contained in stems of Eurasian
water-milfoil were attached to plants in Center Lake that had stems of a similar width.
Subsequent releases occurred during June 2001 where 5,000 eggs and larvae were released and
during July 2003 where 15,000 eggs and larvae were released. All weevil releases were
conducted by EnviroScience Inc. Many advantages are associated with biological control, which
are provided below:

e The weevil is selective for Eurasian water-milfoil, so detrimental affects to other species
is eliminated;

e Little disturbance to the plants occur during release, so the unintentional spread through
fragmentation is minimized;

e Maintenance is low;
Long-term effectiveness is high, so repeated control efforts are unnecessary.

T4

Photo 4 — Stems containing weevils Photo 5 — Divers releasing weevils
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Weevil eggs and larvae arrive at Center Lake contained within Eurasian water-milfoil stems
(Photo 4). Divers attach the stems containing weevil eggs and larvae to plants within a dense
bed of Eurasian water-milfoil (Photo 5).

A disadvantage in using biological control is that reductions in the population of Eurasian water-
milfoil occur over the course of several years. Thus, the immediate response that results from
mechanical methods does not occur. Another disadvantage to biological control is that lakes
with an abundant sunfish population, such as Center Lake, will provide for predation of the
weevil by the sunfish and limit the effectiveness of weevils on controlling Eurasian water-
milfoil. However, to achieve long-term effective control of Eurasian water-milfoil with no
appreciable impacts to other species in the lake, biological control provides the best alternative.

A combination of mechanical, biological and chemical control activities should continue at the
lake as a means of controlling Eurasian water-milfoil.

Shoreline Vegetation Improvements.
In addition to exotic weed control efforts, installation of desirable plants should be conducted.
The objectives of the plant installations include:

e Stabilize shoreline areas to reduce sedimentation;

e Filter nutrients from adjacent residences to reduce nitrogen and phosphorus loading;

e Provide competition to reduce the re-establishment of purple loosestrife and Eurasian
water-milfoil; and,

e Improve aesthetics.

Species such as chairmakers rush (Scirpus punjens), swamp rose mallow, bristly sedge,
buttonbush and red osier dogwood could be installed along the shallow portions of the shoreline.
At intermediate depths (i.e., 0.5 to 3 feet) installation of white and yellow water lilies could be
conducted.

Increasing the width of the naturally vegetated buffer or “vegetated filter strip” around the lake
by allowing it to expand landward would also have a positive impact on water quality. The
vegetated strip will expand landward by simply adjusting mowing habitats. Basically, suppress
mowing where the natural vegetation is desired. Supplemental planting in these areas could also
occur to improve aesthetics and functions of the filter strip.

3.6  Plankton Analysis

Plankton samples were collected on September 4, 2003 and were sent to Purdue University for
species identification and abundance counts. Water samples were collected within the littoral
zone at various locations of Center Lake to characterize the plankton community. Samples were
collected in duplicate, with one unpreserved set (to allow for better identification) and one set
preserved with Lugol’s Solution (to allow for accurate counts). There were none of the toxin
producing blue-green genera such as Cylindrospermopsis collected in these samples. The
correspondence of these results are contained in Appendix IV, with the laboratory data results.

Diagnostic Study Report V3 Consultants e 56
Center Lake — 02218 January - 2005



The information provided from these results is insufficient to assist with the calculation of the
IDEM Trophic State Index (TSI). Historical data collected by IDEM was used in the discussion
related to eutrophication and TSI in Section 8 of this report.

On August 19, 2004, one water column plankton sample was collected vertically through the
area of light penetration (approximately 35 feet) over the deepest part of the lake (approximately
42 feet). This sample was sent to Phyco Tech, Inc. in St. Joseph, Michigan and was to be
analyzed for Chlorophyll A, list of species and biovolumes.

However, no Chlorophyll A analysis was performed. Subsequent sampling will be performed
during 2005 and the results will be amended to this report. Laboratory results of the species
identification and biovolumes from the 2004 sample is contained in Appendix IV. Table 18 lists
the species of algae and their biovolumes.

TABLE 18 — ALGAE SPECIES AND TOTAL BIOVOLUME, CENTER LAKE, AUGUST 19, 2004.

Taxonomic Division Genus Species Total
Biovolume
(Lm~3/ml)
Bacillariophyta Aulacoseira granulata 3,435
Aulacoseira ambigua 4,649
Cyclotella sp.1 36
Chlorophyta Chlorococcaceae |spp 38
Chlamydomonas |[spp 64
Chlorogonium  [spp 6
Mougeotia spp 2,147
Oocystis parva 4
Pediastrum simplex 4,082
Scenedesmus spp 2
Schroederia judayi 16
Chrysophyta Dinobryon spp 322
Cryptophyta Rhodomonas minuta 4
Cyanophyta Anabaena planctonica 6,566
Aphanizomenon |flos-aquae 439
Aphanocapsa delicatissima 20
Aphanothece nidulans 3
Coelosphaerium |naegelianum 286
Lyngbya limnetica 20
Merismopedia  [tenuissima 1
Merismopedia  |warmingiana 1
Microcystis flos-aquge 249
Oscillatoria agardhii 1,324
Oscillatoria amphibia 101
Synechocystis spp 77
Pyrrhophyta Ceratium hirundinella 4,000
Peridinium umbonatum 6
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ADDENDUM:
3.6 Plankton Analysis

On August 16, 2005, one water column plankton sample was collected vertically through the
area of light penetration (approximately 35 feet) over the deepest part of the lake
(approximately 42 feet). This sample was sent to Phyco Tech, Inc. in St. Joseph, Michigan and
was analyzed for alist of species and Chlorophyll A.

Laboratory results of the species identification from the 2005 sample are contained in
Appendix V. Table 18A isarevision of Table 18. Thistable contains data that compares the
species of algae found in the 2004 and 2005 samples.

The toxin producing blue-green genera called Cylindrospermopsis raciborskii was collected in
the 2005 sample. Thisisthe first instance of blue-green algae being recorded in Center Lake.
Cylindrospermopsis was first discovered in Indiana during 2001. Cylindrospermopss
produces oxygen by photosynthesis and can fix nitrogen from the air and so can live without
relying on nitrogen sources in the water. Hot, dry conditions are ideal for growing blue-green
algae. Preventing or reducing growth of Cylindrospermopsis can be achieved by reducing
nutrient runoff into waterways.

Effects this species can have on humans include eye or ear irritations, stomach or head aches,
diarrhea, cough, skin irritations, allergic reactions, gastrointestinal symptoms and respiratory
problems. Those who may be more susceptible to these effects include children, older people
and individuals with sensitive immune systems. Pets and livestock may experience negative
health effects since they are more likely to consume larger quantities of l1ake water.

Blue-green algaes have been reported in high densities in surrounding states and have caused
numerous public health advisories and lake closures, as well as dog deaths. However, a study
was conducted that found high densities of Cylindrospermopsis but very little toxin production.
Scientists from IDNR, IDEM, Indiana State Department of Health, U.S. EPA and other
organizations are currently addressing issues related to blue-green algae toxins, including the
impacts of Cylindrospermopsis. |f someone suspects they have become sick from exposure to
toxins from blue-green algae, they should contact local health officials.
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TABLE 18A —ALGAE SPECIESPRESENCE AT CENTER L AKE IN 2004 & 2005.

Taxonomic Division Genus Species Present on 8/19/04 | Present on 8/16/05
Bacillariophyta Aulacoseira ambigua X X
Aulacoseira granulata X X
Cocconelis placentula
Cyclotella ocellata X
Cyclotella . 1 X
Rhizosolenia longiseta X
Synedra tenera X
Synedra ulna X
Chlorophyta Ankistrodesmus convolutus X
Ankistrodesmus falcatus X
Chlamydomonas Spp X X
Chlorococcaceae Spp X X
Chlorogonium Spp X
Closterium Spp X
Cosmarium tenue X
Dictyosphaerium chlorelloides X
Lagerheimia quadriseta X
Micractinium pusillum X
Mougeotia Spp X X
Oocystis parva X X
Oocystis pusilla X
Pediastrum simplex X X
Pediastrum Spp X
Phacotus lendneri X
Quadrigula lacustris X
Scenedesmus Spp X
Schroederia judayi X
Tetraedron regulare X
Chrysophyta Dinobryon Spp X
Mallomonas Spp X
Cryptophyta Rhodomonas minuta X
Cyanophyta Anabaena aphanizomenoides X
Anabaena macrospora X
Anabaena planctonica X X
Aphanizomenon flos-aquae X
Aphanocapsa delicatissma X
Aphanothece nidulans X
Coel osphaerium naegelianum X
Cylindrospermopsis raciborskii X
Gomphosphaeria lacustris X
Lyngbya lagerheima X
Lyngbya limnetica X X
Lyngbya subtilis X
Merismopedia tenuissima X X
Merismopedia warmingiana X
Microcystis flos-aquge X
Oscillatoria agar dhii X X
Oscillatoria amphibia X X
Planktothrix isothrix X
Synechococcus elongatus X
Synechocystis Spp X X
Miscellaneous Spp X
Pyrrhophyta Ceratium hirundinella X X
Peridinium umbonatum X
Xanthophyta Centratractus belonophorus X
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The Indiana Clean Lakes Program data from 2003 shows Center Lake as it compares to other
lakes in Kosciusko County (Table 19). Silver Lake is similar in size to Center Lake and does not
appear to be as healthy. The mean Chlorophyll A value for Center Lake is very close to being
equal to the minimum value, this indicates that the maximum occurred during a relatively short
lived condition not indicative of the typical lake water condition.

TABLE 19 — CHLOROPHYLL A SUMMARY DATA FOR KOsCIUSKO COUNTY, 2003.

Lake Name Acreage Min (ug/L) | Max (png/L) | July/Aug Carlson’s

Mean (ug/L)| Chl-A TSI
Big Chapman 512 0.8 3.9 3.9 49
Center 120 1.5 26.1 1.6 43
Silver 100 22.0 45.4 314 63
Syracuse 414 0.4 0.4 0.4 34
Tippecanoe 500 0.3 3.7 3.7 48
Wawasee 3,410 2.5 5.9 2.5 46

Lower Chlorophyll A values and lower Carlson’s Chlorophyll A — Trophic State Index values
are indicative of healthier lake systems. Further discussion of these water quality conditions are
discussed in Section 8.0 - Trophic Conditions Versus Historical Data of this diagnostic study
report.

Chlorophyll A is contained in all green plants and is used as a trophic state indicator. There is
generally a good agreement between planktonic primary production and algal biomass.
Excessive algal biomass is a result of eutrophication. However it is more difficult to measure
algal biomass then it is to measure Chlorophyll A.

3.7 Nuisance Species

The Center Lake watershed contains several nuisance species that are of concern and the most
significant of these species are discussed within this section. The public boat launch for Center
Lake is posted with an Exotic Species Advisory. The species listed on this advisory include the
zebra mussel, spiny water flea, round goby and Eurasian water-milfoil. At present the most
problematic of these species is the Eurasian water-milfoil with has out competed native aquatic
vegetation in portions of the lake and has been controlled by physical, chemical and biological
methods to date.

Eurasian water-milfoil (Myriophyllum spicatum), which is native to Europe, Asia and North
Africa, was observed by V3 ecologists during the aquatic plant survey. Eurasian water-milfoil
forms thick underwater tangles of stems with vast mats of vegetation breaking through the
surface of the water. The stems become wrapped around boat propellers, and the vegetative mats
are nearly impossible to swim through. The dense mats are so thick that it impairs the ability of
predatory fish to catch smaller fish, often leading to an overpopulated and stunted fish
community.

Eurasion water-milfoil has the ability to grow from stem fragments and stolons (specialized
stems that creep over the lake bottom). A fragment as small as one stem segment with leaves
can take root and grow. Fortunately, this plant has difficulty becoming established in lakes with
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an undisturbed native plant community. However, it is able to quickly take advantage of any
disturbed area, and its growth habitat allows it to rapidly dominate a lake and shade out native
plants. It is very easy to transport Eurasian water-milfoil from lake to lake on boats, trailers,
anchors, personal watercraft or any other equipment that moves from lake to lake (IEPA and
NIPC, 1996).

Common carp (Cyprinus carpio), a fish native to Europe, were observed by V3 ecologists within
the channel north of Center Lake on both sides of the water control structure. Common carp
were also collected during the 2001 IDNR fisheries survey. Common carp can tolerate water
with extremely low oxygen levels and high temperatures, unlike many native fish that perish
under such conditions. They posses an acute sense of smell, taste and hearing that allow them to
function well in low light conditions, giving them a competitive advantage over sight-feeding
fish such as sunfish, bass and perch. In fact, the bottom feeding habits perpetuate the low light
conditions in which they excel, allowing common carp to out-compete other fish species for
food.

Common carp feed by rooting along the bottom, pushing their snouts through silty substrates.
Lakes with significant carp populations can have their water clarity reduced to a few inches by
their feeding activities. Furthermore, existing aquatic plants are uprooted by the common carp
and new plants cannot become established due to the low water clarity and continued bottom
disturbance. By disturbing sediments, carp promote the recycling of nutrients to the overlying
waterbody, creating the potential for increased algae growth (IEPA and NIPC, 1996).

Zebra mussel (Dreissena polymorpha), a fingernail-sized mussel native to the Caspian Sea area
of Asia, were collected by V3 ecologists at the Tippecanoe River and Long Ditch water quality
sampling locations. Both of these waterways are tributary to Center Lake during highflow
conditions. Zebra mussels cause economic damage by clogging intake pipes of water treatment
and power plants as well as boat engine cooling systems. Ecologically, they have reduced and
may eradicate native mussel species by colonizing upon them in huge numbers and essentially
smothering them. Zebra mussels can become so dense (30,000 to 70,000 per square yard) that
their filtering activity (up to a quart of water per day per mussel) can have a dramatic effect on
the surrounding waterbody. By filtering plankton out of the water, they can significantly
increase water clarity and change the ecological structure of the lake community.

Zebra mussels were originally introduced to North America through the bilge water of an
oceangoing vessel and have used similar means to travel to new lakes and rivers since their
arrival. The adult mussels can survive out of water for several days. Zebra mussel larvae (called
veligers) can be transported in engine cooling water, live wells, bilges, etc... (IEPA and NIPC,
1996).

Purple loosestrife (Lythrum salicaria), introduced to the United States as an ornamental plant,
was observed by V3 ecologists during the aquatic plant survey. Purple loosestrife grows in very
dense masses in wetland environments and along lake shorelines. It can take over a wetland or
shoreline, becoming virtually the only plant growing in the area by literally shading out native
species. Wildlife numbers also decline in a purple loosestrife dominated system due to the
reduction in habitat diversity and the limited habitat and reduced food value purple loosestrife
provides.
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Purple loosestrife spreads primarily from seed. Each plant can produce as many as 2,000,000
seeds each year, although plants also can grow from broken stems that root in moist soil. Seeds
may lie dormant for several years waiting for appropriate conditions. Any area that has
supported purple loosestrife in the past is likely to have a large bank of dormant seeds in the
surrounding soil. The seeds are easily carried by animals or flowing water. Most sunny
wetlands or shorelines are suitable habitat for this plant. Chances of colonization are greatly
enhanced by disturbances such as water drawdown, damaged vegetation, or exposed soils.
Invasion by purple loosestrife usually begins with a few pioneering plants that build up a
seedbank in the soil. When an appropriate disturbance comes along, the population explodes
(IEPA and NIPC, 1996).

Canada goose (Branta canadensis), are a native water fowl that can become a nuisance when
they stop their migratory lifestyle and become permanent residents. Canada geese were observed
by V3 ecologists on numerous visits to Center Lake. During their nesting season and while
raising their young, Canada geese become extreamly defensive of their territory and pose a
potential hazard by creating unsafe situations for small children and unsuspecting adults. The
geese can cause economic damage to an area by overgrazing. An adult Canada goose eats up to
four pounds of grass daily. They can render the open park space and beach front unusable with
an excessive amount of droppings. An adult Canada goose deposits 2 pounds of fecal matter
daily. In addition to being unsightly, the excessive amount of fecal matter from geese can cause
health concerns as well, as it has been linked to the spread of diseases and bacterial infections.

One resident Canada goose produces 0.5 pounds of phosphorus per year. This quantity of
phosphorus multiplied by a large resident flock can pose a significant phosphorus loading issue
to water quality. This increase in nutrient load provides appropriate conditions for algae growth,
and in turn can alter the entire ecosystem of the lake.

Muskrat (Ondatra zibethica), is a native semi-aquatic rodent that generally inhabits wetlands
with an abundant supply of aquatic vegetation. V3 ecologists observed muskrats at Center Lake
on more than one site visit. The primary diet of a muskrat includes cattails, arrowhead and
duckweed. Occasionally they will eat crayfish, snails, mussels, frogs, insects and slow-moving
fish.

Muskrats make their homes in bank dens or lodges similar to those of the beaver but smaller in
size. They excavate dens by burrowing into the banks with their front claws. The dens are
complete with dry chambers and underwater tunnels, and there are ventilation holes that are
hidden at the surface by shrubs, branches or thick vegetation. The lodges, constructed with
aquatic plants, brush and mud, are usually situated on a foundation of brush or a stump or are
occasionally built up from the bottom of the wetland. Several small feeding huts that are similar
to the lodges may be constructed within the muskrat’s territory.

Muskrats become a nuisance when their feeding and burrowing activities cause damage to
gardens, crops, shorelines or dikes.
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40 WATERBUDGET

Water Budgets are very useful in determining significant water sources and hydrologic
influences that may affect lake water quality. Water budgets are the basis for determining how
much time water particles may spend in the lake, which assists interpretations regarding the
capture and retention of nutrients and sediments within the lake. The principal parameter of
interest in lake restoration is hydraulic residence time. Residence time is defined as the length of
time required for the entire volume of the lake to be replaced with “new” water from runoff and
direct precipitation, and defines how dynamic the lake is and how responsive it will be to
changes in nutrients loading.

The water budget for Center Lake is conceptually developed as follows:
Inputs — Water enters Center Lake from the following sources:

Direct precipitation to the lake
Sheet runoff from land immediately adjacent to the lake
Lones Ditch to the north of Center Lake which is connected to Pike Lake

Under occasional rainfall events (flood flows), water input from Tippecanoe River and
Walnut Creek

e Groundwater

Outputs — Water leaves Center Lake from:

e Evaporation

e Outflow to the west into Walnut Creek through a dam

e During low flow conditions, it has been reported that water may exit Center Lake at both
the Walnut Creek Dam (outlet) and the Center Lake (inlet)

Accurately quantifying the Center Lake water budget is made difficult by a significant lack of
information and existing record from which to estimate the quantity of water input from the
Tippecanoe River and Walnut Creek during the aforementioned flood flows. Additionally, no
groundwater data is available for this lake sufficient to develop estimates for ground water inputs
and outputs. Therefore, for the purpose of this study, we first assume that groundwater input is
equal to groundwater output. Second, we develop two separate water budgets—one based on the
direct tributary watershed and one based on the overall Center Lake watershed—thus providing a
range of possible inputs to Center Lake.

Based on these two separate water budgets, we calculated an initial Center Lake residence time
based on the direct tributary (USGS) Center Lake watershed. This was done to obtain a more
conservative value (longest likely residence time), given the uncertainty associated with inflows
from Walnut Creek and the Tippecanoe River sub-watersheds. We also calculated second
residence time based on runoff from the overall watershed. This provides an unrealistically low,
but instructive lower end for Center Lake residence time.
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Assuming groundwater inflows equal groundwater outflows, the formula for calculating
residence time is as follows:

\Y

T o o Equation 1.0
R+(P-E)

Where:

t = Hydraulic Residence Time (Years)

V = Lake volume (acres-feet)

R = Average annual runoff (acres-feet/year)
P = Precipitation (acre-feet/year)

E = Evaporative losses (acre-feet/year)

Lake Volume (V)

The volume of the lake was estimated using the Prismoidal Assumption (personal
communication, Dr Sri Sritharian, Central State University Water Resources Management
Department) according to the following equation:

V = %h R Equation 2.0
Where:

A= Area of lake (acres)
h = maximum depth of lake (feet)

The volume of the lake was estimated to be 1,680 acre-feet.

Runoff (R)

Runoff from the Direct Tributary Center Lake watershed (Rprt) was calculated as well as the
runoff from the Overall Center Lake watershed (Rp). In doing so, a range of minimum and
maximum runoff volumes to Center Lake was developed.

There are no discharge gages in the watershed to measure runoff values so the annual runoff
value for Center Lake was estimated based on USGS reported runoff values for Tippecanoe
River at Oswego (12.91 inches) and Walnut Creek near Warsaw (12.60 inches). Observing that
runoff values are about 12 inches in neighboring water bodies, we concluded that the annual
runoff at Center Lake was about 12.75 inches (average of runoff value at Walnut Creek and at
Tippecanoe River).

The annual runoff from the 467.2 acres direct tributary Center Lake watershed (Rpt) was
obtained by multiplying the watershed area by above annual runoff rate of 12.75 inches. The
value obtained was Rpr = 496.4 acre-feet. The annual runoff from the 9,611 acres overall Center
Lake watershed was obtained by multiplying the area by the annual runoff rate of 12.75 inches.
The value obtained was Ro = 10,211.7 acre-feet.
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Precipitation (P)
The average annual precipitation (P) was determined by multiplying the lake area by the reported
annual precipitation for Kosciusko County of 38.5 in/year (USGS 2002 Data Report).

Evaporation (E)

The National Oceanic and Atmospheric Administration (NOAA) obtained evaporation rates for
six sites of which Valparaiso was the closest to Warsaw, Indiana. The annual pan evaporation
rate in Valparaiso was 28.05 inches. Pan evaporation overestimates lake evaporation by 40%
(Chow, 1964) therefore the annual evaporation rate used for Center Lake was 16.83 inches.
Multiplying this rate by the area of Center Lake yields the volume of evaporation losses for
Center Lake.

The hydrologic characteristics of Center Lake are summarized within Table 20.

TABLE 20 — HYDROLOGIC CHARACTERISTICS OF CENTER LAKE

Parameter Value
Annual Runoff (Rpr) from the
Direct Tributary Center Lake 496.4

Watershed (acre-feet)

Annual runoff (Ro) from the

Overall Watershed for Center 10,211.7
Lake (acres-feet)

Annual Precipitation (P)* 384
Annual Evaporation (E) 169.2

*Source = USGS Data Report Water Year 2002

Hydraulic Residence Time (t)

Using equation 1.0, the calculated residence time for a particle originating from the direct
tributary Center Lake watershed is 7ot = 2.35 years (857.7 days). The calculated residence time
for a particle originating from the overall watershed of Center Lake is 7o = 0.16 year (58.4 days).

Discussion and Conclusions

The result of the residence time determinations for Center Lake shows that the time necessary for
the lake to “renew” its water lies between 58.4 and 530 days. The large difference between these
two values is the result of the large differences in land area between the direct tributary
watershed and the overall watershed. Since, within the scope of this diagnostic study, we have no
means of quantifying the periodic inflows resulting from flood level contributions from Pike
Lake (Lone Ditch), Tippecanoe River, and Walnut Creek, this range is used to instruct decisions
regarding lake management. It is clear, although not quantified, that inflows to Center Lake from
the overall watershed represent only a fraction of the total annual runoff from those areas outside
the direct tributary Center Lake watershed. As a result, we would correctly conclude that that
actual Center Lake residence times are on the higher end of the calculated range, likely on the
order of several months.
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50 LAKE SHORELINE AND STREAMBANK EROSION

Figure 15 depicts the condition of Center Lake’s shoreline. Table 21 lists the existing shoreline
types and the linear measure of each. Since the V3 shoreline assessment during July 17 and 18,
2003, portions of the natural shoreline have been stabilized with various bioengineering
stabilization methods. This portion is along the Lakewood Hills Condo Association property.
Figure 15 depicts this condition as field stone, although during the July 2003 survey the
condition of this shoreline was natural.

TABLE 21 — LAKE SHORELINE SURVEY AT CENTER LAKE, JuLY 17 AND 18, 2003.

Shoreline Type Linear Distance (feet)
Natural 6,405
Seawall 4,710
Cobble 760
Sand 1,070
Rock 600
Gravel 195
Field Stone 1,400
Sheet pile 65

The shoreline surrounding Center Lake is not contributing a significant degradation to the water
quality or habitat, as there does not appear to be any stretches where severe erosion is taking
place. However, severe streambank erosion was observed during May 29 and 30, 2003 along the
Tippecanoe River, as noted in photo 6. This condition of erosion is indicative of scouring that
takes place during spring storm events, when water levels are higher than normal and flow
velocities are faster than normal. The silt that is being eroded along these banks is contributing
to the sedimentation of silt within the Lones Ditch and channel north of Center Lake. In
addition, some residents have noted the lake shorelines along Center Lake can erode at an
alarming rate of up to one foot per year, if not maintained by some type of protective
stabilization or vegetative cover that can p >

withstand waves from the wind fetch.

In addition to the streambank erosion along the
Tippecanoe River, silt also erodes from upland
locations and agricultural lands within the [
watershed. This adds to the magnitude of silt that =
is carried in the Tippecanoe River as bedload and
is the source of the sedimentation problem that is
occurring within the channel north of Center Lake |~
as well as the northwestern portions of Center
Lake itself.

Photo 6 — Severe bank erosion, Tippecanoe River
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6.0 SEDIMENTATION ANALYSIS

Sediment analysis was performed at various locations throughout the lake from depths of 40 feet
to the near shore reaches. There is not a significant accumulation of sediment within the central
area of Center Lake. The main body of the lake does not posses a sedimentation condition that
would be categorized as a problematic. However, the north channel which connects Lones Ditch
and Tippecanoe River to Center Lake does posses a problematic sedimentation condition.
Sediment loads which enter from Pike Lake, Lones Ditch and the Tippecanoe River settle out
along this channelized area.

This channelized section extending north of Center Lake does posses a significant amount of
deposited sediment. This can be seen by the sediment plumes that are created by boat propellers.
This channel receives limited water flow through it, occasionally the flow is into the lake and
sometimes the flow is out from the lake, but for the most part the water remains stagnant.
Members of the CLCA and V3 kayaked within the surface water connections to Center Lake on
May 31, 2003. The turbidity levels in the waters
from Lones Ditch (Pike Lake outlet) and the
channel north of Center Lake were easily observed.
By placing a paddle into the sediment one could
release the gasses produced by decaying materials
from within the sediment. The north channel was
dredged south (the lake side) of the control
structure in order to create it and has not been
maintained by subsequent dredging since its
creation. The channel north of the control structure,
which connects to Lones Ditch, has never been
dredged. The sediment of Center Lake is shown in
Photo 7.

Photo 7 — Lake Sediment

Our recommendations will attempt to address how to alleviate the sedimentation deposits within
this channelized section, so that further issues do not arise from this area. Dredging activities
within the central area of Center Lake are not likely to improve the water quality of Center Lake.
However, the elimination of sediment loading through watershed improvements in the north
channel and the dredging of accumulated sediment within this channel would contribute to the
improved water quality of Center Lake. The IDNR is in the process of developing criteria for the
LARE program that would allow for dredging activities. The north channel to Center Lake may
be eligible for this funding, as this channel is an inlet and improvements can be made which will
prevent the continued input of sediment to the lake. This funding may be available by July of
2005, if the grant for funding is applied for by January 2005.

7.0  NONPOINT SOURCE POLLUTION
The characteristics of watershed areas greatly influence the quality of the respective receiving

water, in this case Center Lake. Lakes with high watershed area to lake area have the potential to
receive more pollutants from runoff than lakes with small watershed area to lake area. Based on
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the direct tributary watershed, watershed area to lake area is approximately 4:1. Using the
overall watershed, watershed area to lake area is 80:1. However, this latter ratio is not
representative as an interpretive characteristic because of the aforementioned complexities
related to the nature of periodic high water inflows to Center Lake from the Tippecanoe River,
Lones Ditch and Walnut Creek. However, the range can be instructive as we consider the
realities facing Center Lake that are developed in the following discussions.

Modeling Methods

This section describes the efforts taken to quantify the nutrient and sediment loading to Center
Lake. A conceptual model of the overall Center Lake watershed and its characteristics was
developed using BASINS (Better Assessment Science Integrating Point and Non-point Sources).
Using the BASINS as the primary modeling platform, PLoad software was used to model non-
point source nutrient and sediment loads. Available land use information along with pollutant-
loading rates from the National Urban Runoff Program (NURP) were provided as inputs to the
PLoad model to determine the nutrients and sediments delivery from the previously described
sub-watersheds. PLoad’s “Export Coefficient Method” was used to determine non-point source
pollutant loads from each land type and sub-watershed. The pollutant loads are calculated by
multiplying the pollutant-loading rate for each specific land use (from NURP) by the area of that
land type (see Equation 3.0).

LP = (LPU > AU) mmmmmmmmmmm oo Equation 3.0
Where:

Lp = Pollutant load, Ibs
Lpu = Pollutant loading rate for land use type u, Ibs/acre/year
Au = Area of land use type u, acres

Results and Conclusions

The pollutant load modeling results are summarized on Table 22 and illustrated in Figures 16
through 20. As shown on Table 22, the Tippecanoe River sub-watershed delivers the largest
Total Nitrogen (TKN) and dissolved phosphorous (DP) load per acre. This is not surprising
given the Tippecanoe sub-watershed is 67.9% cropland and pasture, which contributes a
significant source of nutrient loading. Although the Pike/Center Lake and Walnut Creek sub-
watersheds are comprised of the same acreage of cropland and pasture (312.7 acres and 311.8
acres, respectively), Walnut Creek contributes a slightly higher delivery of TKN and TP per
acre—a result of other land use characteristics.

TABLE 22 — NUTRIENTS AND SEDIMENTS LOAD PER ACRE OF SUB-WATERSHED

TKN NOX DP NH3-N TSS
(Ibs/acre) | (Ibs/acre) (Ibs/acre) (Ibs/acre) (Ibs/acre)
Tippecanoe 2.06-2.52 2.11-35 0.22-0.23 0.38 98.48-649.3
River
Walnut Creek 1.94-2.06 2.02 0.2-0.22 0.38-0.43 326.7-537.5
Pike/Center 1.94 2.02-2.11 0.2 0.38 498.52
Lake
Total 594-652 | 6.15-7.63 | 0.62-0.65 |1.14-1.19|923.7-1,685.32
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Discussion and Conclusions

Estimating the total annual nutrient loads to Center Lake is made difficult by the complexities
related to the aforementioned periodic high water flows from the Tippecanoe River, Pike Lake
(Lones Ditch), and Walnut Creek. As a result, we cannot accurately quantify the total mass of
nutrient delivery to Center Lake. Instead, interpretations are made on a qualitative and semi-
quantitative basis in relationship to sub-watershed total area and the relative difference in loading
rates per acre between sub-watersheds.

On this basis, we can conclude that mass loading of nutrients and sediments flowing from the
Walnut Creek sub-watershed and the Tippecanoe River sub-watershed are potentially significant.
This conclusion is based on the extent of land under agricultural use, higher nutrients and
sediment loading rates, and the large land area represented by these sub-watersheds. It is
probable that flows received by Center Lake often capture “first flush” given that these periodic
inflows occur during storm events, rather than low flow. First flush flows typically capture the
largest proportion of nutrient and sediment mass resulting from storm runoff; with larger storm
events generating even greater nutrient and sediment first flush mass.
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8.0 TROPHIC CONDITIONS VERSUS HISTORICAL DATA

Interpreting water quality data can be quite complicated because the characteristics and resulting
behavior of lakes and their watersheds differ. In most lake studies there is special attention paid
to aquatic plant nutrients (phosphorus and nitrogen) and lake transparency (Secchi disk). Those
factors are used to help identify the trophic state of the lake and, therefore, its “general health”.

Water quality data is often compared to criteria that most limnologists agree upon. In this study,
data will be analyzed using Vollenweider’s data, the Indiana Department of Natural Resources
Trophic State Index (TSI), and Carlson’s Trophic State Index.

Comparison With Vollenweider’s Data

In a study conducted in 1970, Richard Vollenweider used relevant water quality parameters to
determine the trophic status of a lake. These values are used only as a guideline and it is
understood that similar concentrations in a particular lake may not cause the same problems if
some other chemical is acting as the limiting nutrient. Values from Vollenweider’s study are
given either in milligram per liter (mg/L) or in micrograms per liter (ug/L). Table 23 shows the
Vollenweider water quality values as they generally relate to the trophic status of lakes.

TABLE 23 — MEAN WATER QUALITY PARAMETERS AS COMPARED TO TROPHIC STATUS

Parameter Oligotrophic Mesotrophic Eutrophic Hypertrophic
Total
Phosphorus 0.008 0.027 0.084 >0.750
(mg/L or ppm)
Total Nitrogen 0.661 0.753 1.875
(mg/L or ppm)
Chrorophyll a

1.7 4.7 14.3
(ng/L or ppb)

Table 24 shows historic and current total phosphorus and total nitrogen concentrations in Center
Lake. In general, total nutrients concentrations have been increasing from 1994 to present. The
trend is towards increased eutrophication, and is thus opposite the trend needed for improving
lake conditions.

When compared with the Vollenweider guidelines above, Center Lake historical and current total
phosphorus concentrations suggest that it is an eutrophic lake. This appears to hold true when
evaluating available nitrogen data as well.

TABLE 24 — CENTER LAKE TOTAL NITROGEN, TOTAL PHOSPHORUS, AND CHLOROPHYLL A
CONCENTRATIONS FROM 1994 TO PRESENT

Year Total Phosphorus | Total Nitrogen Chlorophyll A
(mg/L) (mg/L) (/L)
Top Bottom | Top Bottom
1994* 0.01 0.2275 | 0.552 1.561 8.92
1998* 0.015 0.037 ]0.489 0.502 8.62
2003 <0.05 0.46 <1 3.3

* = Source Indiana Department of Environmental Management
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Indiana Trophic State Index (TSI)

Indiana, and many other states, use a “trophic state index” (TSI) to help identify the status of
lakes. Indiana’s TSI uses a set of parameters to which an index, or eutrophy number, is assigned.
The index total, or TSI, is the sum of the individual eutrophy points for the lake. The Indiana
TSI varies from 0 to 75 total points indexed to the classifications shown in Table 25.

TABLE 25 — INDIANA TSI CLASSIFICATION

Indiana TSI Scores EPA Trophic Class
0-15 Oligotrophic
16-31 Mesotrophic
32-46 Eutrophic
47-75 Hyper Eutrophic
Varied, but with dysfunctional feeding Dystrophic
due to other influences (i.e tannic)

Source: Indiana Department of Environmental Management: Lake Classes used in the 305(B)
Report after 1999

A rising TSI suggests worsening water conditions in the lake while a decreasing TSI indicates
improving conditions in the lake. Table 26 shows the parameters and assigned eutrophy points
used to calculate the Indiana TSI.

TABLE 26 — THE INDIANA TROPHIC STATE INDEX

Parameter and Range Eutrophy Points

I Total Phosphorus (mg/L)

A. Below 0.03 0
B. At Least 0.03 1
C. 0.04 to 0.05 2
D. 0.06 to .19 3
E. 0.21t00.99 4
F. 1.0 or more 5
Il. Soluble Phosphorus (mg/L)
A. Below 0.03 0
B. At Least 0.03 1
C. 0.04 to 0.05 2
D. 0.06 t0 .19 3
E. 0.21t00.99 4
F. 1.0 or more 5
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ADDENDUM:

TABLE 24A —CENTER LAKE TOTAL NITROGEN, TOTAL PHOSPHORUS, AND CHLOROPHYLL A
CONCENTRATIONSFROM 1994 TO PRESENT

Y ear Total Phosphorus | Total Nitrogen Chlorophyll A
(mg/L) (mg/L) (ny/L)
Top Bottom | Top Bottom
1994* 0.01 0.2275 | 0.552 1.561 8.92
1998* 0.015 0.037 | 0.489 0.502 8.62
2003 <0.05 0.46 <1 3.3 112.00**

* = Source Indiana Department of Environmental Management
** = Data collected on August 16, 2005
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Parameter and Range

Eutrophy Points

VI.

VILI.

Organic Nitrogen (mg/L)

A. Below 0.5
B. At Least 0.5
C. 0.6t00.8
D 09t01.9
E 2.0 or more

Nitrate (mg/L)

A. Below 0.3
B. At Least 0.3
C. 0.41t00.8
D. 09to1.9
E. 2.0 or more

Ammonia (mg/L)

A. Below 0.3
B. At Least 0.3
C. 0.4t00.5
D. 0.6 t0 .09
E. 1.0 or more

Dissolved Oxygen: Percent Saturation at 5 foot Depth
114% or less

115% to 119%

120% to 129%

130% to 149%

150% or more

moow>»

A W DN BE-L O A W DN O A WO N PEFE O

A W NP O

Dissolved Oxygen: Percent of measured water column with at least 0.1 mg/L

dissolved oxygen

A. 28% or less
B. 29% to 49%
C. 50% to 65%
D. 66% to 75%
E.

76% to 100%

O, N W >
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Parameter and Range Eutrophy Points

VIII. Light Penetration (Secchi disk)
A Five feet or under 6
B. Greater than five feet 0

IX. Light Transmission (Photocell): Percent of light transmission at a depth of 3 feet
A. 0 to 30% 4
B. 31% to 50% 3
C. 51% to 70% 2
D 71% or more 0

X. Total Plankton per Liter of Water - sampled from a single vertical tow between
the 1% light level and the surface
A. Less than 3,000 organisms 0
B. 3,000 to 6,000 organisms 1
C. 6,001 to 16,000 organisms 2
D. 16,001 to 26,000 organisms 3
E. 26,001 to 36,000 organisms 4
F. 36,001 to 60,000 organisms 5
G. 60,001 to 95,000 organisms 10
H. 95,001 to 150,000 organisms 15
l. 150,001 to 500,000 organisms 20
J. <500,000 organisms 25
K blue-green dominance +10

Source: Indiana Department of Environmental Management
The Indiana TSI values calculated for Center Lake over the years are summarized on Table 27.

TABLE 27 — CENTER LAKE TROPHIC INDEX NUMBER 1975, 1987, 1991, 1994, AND 1998
Year 1975 1987 1991 1994 1998
TSI 31 5 23 16 8

While there is much variability year-to-year, we note a general decrease in the TSI values. Based
on the TSI scores, Center Lake would classify as “oligotrophic” with fluctuating trends. This
makes sense because the sampling events are just snapshots of the lake and a lot of the data
points are missing. Additionally, the Indiana TSI values are considered poor indicators of the
trophic state of a lake because they rely heavily on algae (Carol Newman, Indiana Department of
Environmental Management, personal communication). Additionally, the Indiana TSI accounts
poorly for nutrients and transparency within the lake.
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Carlson’s Trophic State Index

The Carlson’s TSI uses a logarithmic transformation of the Secchi disk values as a measure of
algal biomass on a scale of 0 to 110. Carlson found a statistically relevant correlation between
the Secchi Disk transparency data, the total phosphorus data and the Chlorophyll A data of lakes.
Using his method, knowing one of these parameters one can obtain the others.

As an example, a lake with a summer time Secchi disk depth of 3 m (9.84 feet) would have
would generally have a Chlorophyll A value on the order of 4 ug/l and total phosphorus on the
order of 15 ug/l, and would place the status of the lake in the mesotrophic category. Carlson’s
TSI is illustrated on Figure 21.
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FIGURE 21 — CARLSON’S TROPHIC STATE INDEX

Using the historical and current Secchi transparency values for Center Lake shown earlier on
Table 7 (Summary of Historical and Current Data for Center Lake) and comparing them the
Carlson’s TSI, the lake is found to be eutrophic.

Conclusions
Both the Vollenweider guidelines and the Carlson’s TSI lead us to the conclusion that Center
Lake is eutrophic.

9.0 POINT SOURCE POLLUTION

Point source pollution relates to direct “point” discharges such as an industrial process or sewer
discharges. As related to this study, Table 28 lists National Pollution Discharges Elimination
System (NPDES) permitted dischargers in the Center/Pike Lake sub-watershed. Four of the six
facilities are active while the other two are inactive. All four active facilities discharge to the
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Tippecanoe River through different tributaries and are not direct contributors to Center Lake
water quality. However, because of the different surface water interconnections between
Tippecanoe River, Walnut Creek and Center Lake, we expect potential influences on Center
Lake water quality, more so as a general characteristic of these water bodies rather than the point
sources themselves. The scope of the diagnostic study did not allow for the determination of the

extent of the influence of these dischargers to Tippecanoe River and Walnut Creek.

TABLE 28 — NPDES FACILITIES IN THE CENTER LAKE/PIKE LAKE SUB-WATERSHED

RECEIVING NPDES INDUSTRY
FACILITY WATER HUC PERMIT | CLASSIFICATION STATUS
WARSAW
PWS TIPPECANOCE R
UNITED VIA CENTER 05120106 | INO001678 | WATER SUPPLY | INACTIVE
WATER LAKE
INDIAN
SUN
TIPPECANOE R
METALS VIA LOON CR 05120106 | IN0O054640 PLATING AND ACTIVE
PRODUCTS, POLISHING
INC UNNMD TRIB
IEICMIEZ/I(EFI?I,? TIPPECANOE R SURGICAL
OI£FICE VIA WALNUT CR | 05120106 | IN0056162 APPLIANCES & INACTIVE
VIA SEWR SUPPLIES
BLDG
OPERATION OF
SUBURBAN
TIPPECANOE RESIDENTIAL
AK/ICﬁEPS RIVER 05120106 | IN0025208 MOBILE HOME ACTIVE
S SITES
WARSAW TIPIi/EI,(‘iAB’\IIg =K SEWERAGE
MUI\éI_EF!PAL WALNUT 05120106 | IN0024805 SYSTEMS ACTIVE
CREEKS9
MECKS OPERATION OF
WHISPERIN TIPPECANOE RESIDENTIAL
G PINES, RIVER 05120106 | IN0054704 MOBILE HOME ACTIVE
INC. SITES
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10.0 WATERSHED LAND TREATMENT RECOMMENDATIONS

Center Lake/Lones Ditch Connection Channel

The historic flow paths of Center Lake have been changed dramatically. Center Lake was
historically isolated from Pike Lake until the manmade connection occurred to Lones Ditch.
This manmade connection to Lones Ditch has created an inflow of water, which carries
additional pollution and sediment into Center Lake and has contributed to degraded water
quality. The direct Center Lake tributary watershed is generally a small area immediately around
the lake and including portions of Warsaw. However, because the manmade channels have been
constructed to connect Pike Lake and Center Lake, a much larger tributary watershed influences
the Center Lake water quality.

Center Lake now has a periodic flow of water that is coming from the Pike Lake (Lones Ditch)
connection channel during low flow conditions. This flow of water carries with it the pollutant
loading that currently exists in Pike Lake. Reference the Pike Lake IDNR diagnostic report,
prepared by International Science & Technology, Inc. on January 9, 1991, for existing water
quality information from this flow of water in addition to the water quality sampling performed
by V3 in 2003.

The natural outlet from Center Lake was, and still is, the western channel to Walnut Creek. It is
believed by some that groundwater (springs) was historically the main source of inflow to Center
Lake. This belief is corroborated by observations of residents. A resident noted that flow at a
low flow condition, due to lack of rainfall, caused Center Lake to be at such an elevation that
water was flowing out to Walnut Creek and to the Lones Ditch connector channel at the same
time.

A manually operated flow gate was installed in an earthen berm across the Lones Ditch
connector channel to control the flow of water into Center Lake. Additionally, the connection to
Walnut Creek has a concrete control structure with manual control gates to adjust water flow
between Center Lake and Walnut Creek.

It is our recommendation that the flow gate to the Lones Ditch connector channel be closed at all
times to prevent flow of water from Pike Lake into Center Lake. If flushing of this channel is
desired by the Center Lake Association, it should only occur when the Center Lake water surface
elevation is above the water elevation in the Lones Ditch connector channel. This will allow for
water to flow out from Center Lake to the channel, and not allow pollutant inflow to occur.

We also recommend that an engineering feasibility study and final design grant be obtained from
the IDNR LARE program to determine the appropriate 10-year flood elevation at the existing
berm between Center Lake and the Lones Ditch connector and design the overflow connection.
We recommend that the earth berm between the Pike Lake connector and Center Lake be set at
an elevation equal to the 10-year storm elevation in the Tippecanoe River. The current conditions
of Center Lake allow flood storage to occur within Center Lake for the Tippecanoe watershed.
By blocking low flow into the lake and constructing a 10-year overflow berm, we believe that
the first flush pollutant loads from the Tippecanoe River and Pike Lake will be prevented from
entering Center Lake while preserving the Center Lake flood storage for flood waters of the
Tippecanoe watershed.
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The channel north of Center Lake may qualify under the new LARE dredging program. The two
criteria that are being considered for this program would apply to this connection from the Lones
Ditch to Center Lake. Funding should be sought to dredge the accumulated silt and sediment
from this channel.

Walnut Creek Qutlet Structure

The inflow of water from Walnut Creek is also carrying high levels of pollutants. In fact, the
water chemistry data shows Walnut Creek as the worst potential pollutant inflow to Center Lake.
This inflow should be prevented to the extent possible. The existing conditions of the connection
between Center Lake and Walnut Creek has outflow to the creek during low flow. However,
during storm flow and high water conditions, Walnut Creek flood waters backflow into Center
Lake. This flow of Walnut Creek floodwaters should be prevented because it carries additional
pollutants into Center Lake. The manual flow gate between Center Lake and Walnut Creek
should be closed when it is obvious that stormwater is entering Center Lake at this location.

Operation policy for this structure should be adopted by the Center Lake Association Board to
direct the appropriate actions for this flow gate structure. It is our understanding that the City of
Warsaw owns this structure. It is necessary for the Center Lake Association and the City of
Warsaw to come to an agreement for this operation plan and also implement this plan through
City employees or Lake association volunteers.

We also recommend that this structure be included in the engineering feasibility study and final
design grant to be obtained from the IDNR LARE program to determine the appropriate 10-year
flood elevation at the existing berm between Center Lake and Walnut Creek and design this
overflow connection. As recommended above for the Pike Lake connector, a 10-year overflow
structure should be installed so that flood flows from Walnut Creek can utilize Center Lake for
stormwater storage. This will prevent the Walnut Creek first flush pollutants from entering
Center Lake but allow stormwater to access the available storage during high flow conditions.

Additionally, the outflow structure and Center Lake will need to be updated to accommodate the
possible infestation of zebra mussels. Zebra mussels have entered the system, they were
collected at both the Tippecanoe River and Lones Ditch sampling stations. It is only a matter of
time before zebra mussels colonize the opening at the outfall structure and prevent manual
manipulation of the gate.

Indiana Route 15 Storm Sewer

The storm sewer system from the Indiana State Route 15 is currently connected directly into
Center Lake. This roadway is a state approved route for commercial tractor trailers. These
commercial vehicles present the possibility of a catastrophic discharge of pollutants directly into
Center Lake in the event of a gasoline spill, or other similar accident. Additionally, the
maintenance procedures of the Indiana Department of Transportation includes a large amount of
salt and sand to be placed on this roadway during the winter for control of snow and ice. This
pollutant and sediment loading discharges directly into Center Lake.

It is recommended that a structural solution be implemented to filter the runoff that discharges to
Center Lake. There are a variety of solutions that may be investigated for this problem
including: vortex separator structures to remove sediment, trash, and oils from the stormwater
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runoff, sedimentation basins prior to discharge to the lake, connection of this storm sewer to a
stormwater pump station which discharges downstream of Center Lake (Lones Ditch connector
channel), or other feasible options. These alternatives should be examined and the most
beneficial solution selected through a feasibility study that is funded by the IDNR LARE
program. This study should be extended to review the discharge locations of the local storm
sewer system to determine if there are means of providing filtration on these additional points of
discharge.

No Parking Sign on Island

In a similar situation to the Indiana Route 15 storm sewer system mentioned above, the
stormwater runoff from the roadway on Center Lake’s island drains directly into the lake. When
vehicles park on the island and roadway in order to access the lake for recreational fishing, it is
creating a potential for contamination. The island roadway is utilized as more of a parking lot
than a throughway. On repeated instances during wintertime ice-fishing activities, petroleum
waste from an overabundance of vehicles has allowed a direct input of gas and oil into Center
Lake. It is recommended that Center Lake Island be posted as No Parking, so that this potential
point source pollution into the lake is eliminated.

Improving Mechanical Weed Harvesting Protocol

Currently, the cut aquatic plant material is being disposed on the shoreline of Center Lake.
These disposal “piles” not only cause disturbance to important shoreline stabilizing vegetation,
but also can easily reenter the water column following a rain event or a period of high water
elevation, releasing the nutrients back into the water, which re-circulates the wasteload of
nitrogen and phosphorus. One option is to consider an on-site disposal area that is not along the
shoreline. This area might allow for periodic burning of the plant material with the necessary
permits from the City of Warsaw. A second option is to identify a farmer that would be
interested in spreading the cuttings over agricultural fields, utilizing the high nutrient content as
fertilizer. The CLCA could enter an agreement for storage, hauling and spreading of the aquatic
weed cuttings with such a person.
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APPENDIX I:
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THREATENED AND ENDANGERED SPECIES
CORRESPONDENCE




Joseph E. Kernan, Govemnor
D"R i
e Fhfarms Brasares
Indiana Department of Natural Resources Division of Nature Preserves

402 W, Washington St., Rm w267
Indizmopelis IN 46204

January 12, 2004

Mr. Edward J. Belmonte
V3 Consultants

7325 Janss Avenus
Suite: 100

Woodridge, IL 80517

Dear Mr. Belmonte:

I am responding te your reguest for information on the endangered,
threatened, or rare {ETR) species; high guality natural communitiesz, and
natural areas documented from the Center Lake Study Area, Warsaw,
Indiana. The Indiana Natural Heritage Data Center has been checked and
enclosed you will find information on the ETR species and significant
areas documented from the study area.

For more information on the animal species mentioned, please contact
Katie Smith, Nongame Supervisor, Division of Fish and Wildlife, 402 W.
Washington Room W273, Indianapolis, Indiana 46204, (317)232-4080.

The information I am providing does not preclude the requirement for
further consultation with the U.S. Fish and Wildlife Service as reguired
under Section 7 of the Endangered Species Act of 1973. You should
contact the Service at their Bleomington, Indiana ocffice.

U.5. Fish and Wildlife Service
620 South Walker 5t
Bloomington, Indiana 47403-2121
{812)334-4261

AC some point; you may need to contact the Department of Natural

resgurces' Environmental Review Coordinator so that other divisions
within the department have the opportunity te review your proposal. For
more information, please contact:

_——'_—"__!.

John Goss, Director

Department of Natural Resocurces
attn: Christie Kiefer

Bnvironmental Coordinator

Divigion of Water

402 W. Washington Street, Room W264
Indianapolis, IN 46204
(317)232-4160

An Equai Opportunity Employar
Printed on Recycled Paper




Edward Belmonte 2 January 12, 2004

Please note that the Indiana Natural Heritage Data Center relies on the

observations of many individuals for our data. In most cases, the
information is not the result of comprehensive field surveys conducted
at particular sites. Therefore, our statement that there are no

documented significant natural features at a site should not be
interpreted to mean that the site does not support sgpecial plants or
animals.

Due to the dynamic nature and sensitivity of the data, this information
should not be used for any project other than that for which it was
criginally intended. It may be necessary for you to request updated
material from us in order to base your planning decisions on the most
current information.

Thank you for contacting the Indiana Natural Heritage Data Center. You
may reach me at (317)232-8059 if you have any questions or need
additional information.

Sincerely,

Lomalel P. Hetlom, L
Ronald P. Hellmich
Indiana Natural Heritage Data Center

enclosure: data sheet
invoice

*kiek Dffective March 1, 2003, the Indiana Natural Heritage Data
Center, Indiana Department of Natural Resources will be assessing a
fee for information reguests based on the time needed to complete the
request. This charge will be 830 per one half hour, one half hour
minimum. Most reguests take one half hour or less to complete. An
invoice for the amount due will be included with the completed
reguest response.




Joseph E. Kemnan, Governor
John Goss, Director

t of Matural u Hi\-isiur_: of Mature Presomes
Indiana Departmen t Resources 402 W. Washington St., Rm W267

Indianapolis IN 46204

INVOICE

CLIENT: Mr. Edward J. Belmonte
V3 Consultants
7325 Janss Avenue
Suikte 100
Woodridge, IL &0517

DATE OF SERVICES RENDERED: January 12, 2004

SERVICES RENDERED: Provided Indiana Natural Heritage Data Center data
on endangered, threatened, or rare sgpecies, and high guality natural
communities of Indiana documented from the Center Lake Study Area,
Warsaw, Indiana.

INVOICE AMOUNT: $530.00

DATE : I-12-72o0Y BY: P ‘
Ronald P. Hellmich

FOR: Division of Nature Preserves
Indiana Department of Natural

Resources

402 W. Washington St., Room W267
Indianapolis, IN 46204
{(317)232-4052

Please make checks payable to Indiana Division of Nature Preserves.

Invoice pavable upon receipt.

Send check to the attention of

Ronald P. Hellmich
Division of Nature Preserves

An Equal Oppertunity Employear
Printed on Reoydad Faper
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T33NROGE 14 NW(Q
SWQ

T33NROGE 30 SH
SEQ SEQ
T33NROGE 15 SEQ
SEQ

TIINROGE 21 SEQ
SEQ NEQ & NEQ
NEQ SEQ
T33NROGE 15 SEQ
SEQ

T33NROSE 30 SH
SEQ SEQ
T33NROGE 14 SWQ

T3INROGE 30 5EQ

TI3NROGE 14 5W0Q
NEQ NEQ
T33NROGE 13 SEQ
SEQ

T33NROGE 21 SEQ
SEQ NEQ & NEQ
NEQ SEQ
T33NROGE 14 NWQ
SWO

Sx=extirpited, SE=endangéred, STthreacncd, SR=rare, 85C=special concern, Wi=watch list,
SC=significant,** no status but rarity warranis concern
LE=endangered, L Fhreamened, LEL T=different listings for speeilic ranges of species, PEproposed

endungered, PT=proposcd threatened, ESA=appearance similar o LE fpecies® *=not listed

1

DATE COMMENTS

NOD

1992  WEATHERE
SHELLS

1992  WEATHERE
SHELLS

(992  WEATHERE
SHELLS

(892 WEATHERE
SHELLS

(993

1999

|G55

1991

1991

1992  WEATHERE
SHELLS

1992  WEATHERE
SHELLS

1992  WEATHERE
SHELLS

1991  WEATHERE
SHELLS

1987 WEATHERE
SHELLS

1987  WEATHERE
SHELLS

1992 WEATHERE
SHELLS

1992  WEATHERE
SHELLS

1992 WEATHERE
SHELLS

1991  LIVE
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TYPE
Mollusk

Mollusk
Mollusk

Mollusk

Mollusk
Mollusk
Mollusk
Molhask
Maollusk
Mollusk
Mollusk

Mollusk

Mollusk
Mollusk
Mollusk
Mollusk

Mollusk

Mollusk

Mollusk
Mollusk

Mollusk

Mollusk

Mollusk

Muoliusk

LAMPSILIS FASCIOLA

LAMPSILIS FASCIOLA
LAMPSILIS FASCIOLA

LAMPSILIS FASCIOLA

LIGUMIA RECTA
LIGUMIA RECTA
LIGUMIA RECTA
PLEUROBEMA CLAVA
PLEUROBEMA CLAVA
PLEUROBEMA CLAVA
FLEUROBEMA CLAVA
PLEUROBEMA CLAVA
PTYCHOBRANCHLIS
FASCICLARIS
PTYCHOBRANCHLUS
FASCIOLARIS
PTYCHOBRANCHUS
FASCIOLARIS
PTYCHOBRANCHUS
FASCIOLARIS
PTYCHOBRANCHUS
FASCIOLARIS
IOXOLASMA LIVIDLS

TOXOLASMA LIVIDUS
TOXOLASMA LIVIDUS

TOXOLASMA LIVIDUS

TOXOLASMA LIVIDUS

TOXOLASMA PARVUM

TOXOLASMA PARVUM

STATE:

FEDERAL:

) ENDANGERED, THREATENED AND RARE SPECIES,
HIGH QUALITY NATURAL COMMUNITIES, AND SIGNIFICANT NATURAL AREAS DOCUMENTED
FROM THE CENTER LAKE STUDY AREA, WARSAW, INDIANA

COMMON NAME

WAVYRAYED
LAMPMUSSEL
WAVYRAYED
LANMPMUSSEL
WAVYRAYED
LAMPMUSSEL
WAVYRAYED
LAMPMUSSEL

BLACK SANDSHELL
BLACK SANDSHELL
BLACK SANDSHELL
CLUBSHELL
CLUBSHELL
CLUBSHELL
CLUBSHELL

CLUBSHELL

KIDNEY SHELL
KIDNEYSHELL
KIDKEYSHELL
KIDNEYSHELL

KIDNEYSHELL

FURPLE LILLIPUT

PURPLE LILLIFUT
PURPLE LILLIPET

PURPLE LILLIPUT

PURPLE LILLIPUT

LILLIPUT

LILLIPUT

STATE  FED

S8C
S3E
S85C

S5C

SE

SE

SE

sE

SE

55€
58C

8B5C

35C

S8C
33C

S58C

55C

“w

* ¥

*¥F

£%

¥

L

LE

LE

LE

LE

LE

=

¥

i

LE s

EE

LOCATION

33NROGE 30 SH
SEQ SEQ
T33NROGE 14 SWQ
NEQ NEQ
T33NROGE 15 SEQ
SEQ
T33NROGE 21 SEQ
SEQ NEQ & NEQ
NEQ SEQ
T33NROGE 30 SH
SEQ SEQ
T33NROGE 14 SWQ
NEQ NEQ

IINROGE 15 SEQ
SEQ
T33NROGE 30 SH
SEQ SEQ
T33NROGE 14 NWQ
SWQ
T33NROGE 14 SWQ
NEQ NEQ
T33NROGE 15 SEQ
SEQ
T33NROGE 21 SEQ
SEQ NEQ & NEQ
NEQ SEQ
T33NROGE 14 NWQ
SWQ
T33NROGE 30 SH
SEQ SEQ
T33NROGE 14 SWQ
NEQ NEQ
T33NROGE |5 SEQ
SEQ
T33NROGE 21 SEQ
SEQ NEQ & NEQ
NEQ SEQ
T33NROGE 14 NWQ
SWQ
T33NROGE 30 SEQ
TIINROGE 14 SWQ

NEQ NEQ
TIINROGE 15 SEQ)
SEQ

T33NROGE 21 SEQ
SEQ NEQ & NEQ
NEQ SEQ
T33NROGE 14 SWQ
NEQ NEQ

T33NROGE 14 NWQ
SWQ

sX=extirpared, SE=endangered, STthreatened, SH=rare, 85C=5pecial concern, Wi=waich list,
SG=significant,” * no status but ranity warants concem
LE=cndanpered, 1. Tihreatened, LELT=differcnt listings {or specific ranges ofspecivs, PEproposed

endungered, PPproposed threatened, ES A=appearance similar to LE species ¥ =not lisied

-

199

1992
1992

g2

199]
19492
1992
1991
1991
1992
1992

1992

1991
[9a]
1992
1992

1992

194]

1987
|9o2

1952

1992

1992

199]

COMMENTS
LIVE

LIVE

LIVE

FRESH [EA
WEATHERE
SHELLS
WEATHERE
SHELLS
WEATHERE
SHELLS
LIVE

LIVE
FRESH DEA
LIVE

LIVE

LIVE
LIVE
LIVE
LIVE

LIVE

LIVE

FRESH DEA
FRESH DEA

LIVE

LIVE

LIVE

FRESH DEA




January 12, 2004 ENDANGERED, THREATENED AND RARE SPECIES,

HIGH QUALITY NATURAL COMMUNITIES, AND SIGNIFICANT MATURAL AREAS DOCUMENTED
FROM THE CENTER LAKE STUDY AREA, WARSAW, INDIANA

TYPE SPECIES NAME COMMON NAME STATE FED LOCATION DATE COMMENTS
Reprile CLEMMYS GUTTATA SPOTTED TURTLE SE ik T33NRDGE 19 SEQ 1987
NEQ SEQ
Reptile EMYDOIDEA BLANDING'S TURTLE SE g T33NROGE 31 NEQ 1998
BLANDIMGII SEQ
Vascular ANDROMEDA BOG ROSEMARY SR i T33NROGE 16 & 17 1916
Plant GLAUCOPHYLLA
Vascular CAREX CREEPING SEDGE SE ki TIINROGE Lo 1912
Plant CHORDORRHIZA
Vascular CAREX ECHINATA LITTLE PRICKLY S5E wx TIINROGE 16 1520
Plant SEDGE
Vascular CORNUS CANADENSIS  BUNCHBERRY SE bk T33NRO6E 16 19035
Plant
Vascular DROSERA INTERMEDIA SPOON-LEAVED Sk L T33MRO6E 16 1905
Plant SUNDEW
Vascular MALAXIS UNIFOLIA GREEN SE b T33MROGE 16 1916
Plant ADDER'S-MOUTH
Vascular PANICUM BOREALE NORTHERN SR wh TI3NRIGE 16 1926
Plant WITCHGRASS
Vascular PLATANTHERA SMALL PURPLE-FRINGE SR ** TIZNROGE 20 SEQ 1986
Plant PSYCODES ORCHIS SEQ SEQ
Vascular POTAMOGETON STRAIGHT-LEAF SE i TIINROGE 11 & 12 1930
Plant STRICTIFOLIUS PONDWEED
Wetland WETLAND - BOG CIRCUMNEUTRAL BOG SG b TIINROGE 19 NEQ 1932
CIRCUMNEUTRAL SEQ
WARSAW
Vascular LEMMNA PERPUSILLA MINUTE DUCKWEED aX = TIANROGE 19 1932
Plant
STATE: SX=exuirpated, SP=endangered, SThreatened, SR=rare, S5C=special concern, Wiswateh list,
SG=srgnificant,** no status but rarity warranis concern
FEDERAL, |.E=cndangered. LTthreatened, LEL TodiMerent listings for specific ranges of species, PEproposed

endangered, PT=proposed threatened, ES A=appearance similar to LE species®™* =not listed
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United States Department of the Interior
Fish and Wildlife Service

Bloomington Field Office (ES)
620 South Walker Street
Bloomington, IN 47403-2121
Phone: (812) 334-4261 Fax: (812) 334-4273

January 28, 2004

Mr. Edward J. Belmonte

V3 Consultants

7325 James Avenue; Suite 100
Woodridge, Illinois 60517

Project No.: 02218

FProject: Ceniter Lake Diagnostic Study

Watzrway: Center Lake, Tippecanoe River, Walnut Creek, Tones Ditch, Tippecance
River—-Center Lake Diversion Canal

Location: Warsaw, Kosciusko County

Dear Mr. Belmonte:

This responds to your letter dated January 7, 2004 , reguesting our comments on the
aforementioned project.

These comments have been prepared under the authority of the Fish andg Wildlife
Cocrdination Act (16 U.S.C. 661 et. seq.) and are consistent with the intent of the
Mational Environmental Policy Act of 1969, the Endangered Species Act of 1973, and
the U. 5. Fish and wildlife Service's Mitigation Policy.

ENDANGERED SPECIES

The prepesed project is within the range of the Federally endangered Indiana bat
(Myotis sodalis) and clubshell mussel (Pleurcbema clava) and the threatened bald
eagle (Haliaeetus leucocephalus) and northern copperbelly water snake (Nerodia
erythrogaster neglecta). It is also within the rangs of the sastern massasauga
rattlesnake [Sistrurus catenatus catenatus), which has been listed as a Candidate
for possible future listing as either threatered or endangered. Candidate species
are those for which sufficient information on their bioclogical status exists to
warrant listing, but for which listing has not yet occcurred.

Indiana bats have been found along Deeds Cregk in Kosciusko County. This creek is
uwpstream of Pike Lake, and both the creek and lake drain to the Tippecanoce River
through Lenes Ditch. There is suitable summer maternity habitat for the Indiana bat
glong most of the Tippecance Riwver and the un-urbanirzed section of Walnut Creek
within the Study Location depicted on your project location map. This potential
habitat ineludes both riparian and adjacent upland woodlands. We do not have data
on the Status of the Indiana bat within these specific habitabs because no surveys
hawe been conducted here for this species. However, the U.5. Fish and Wildlife
Service considers this species to be present in suitable summer habitat throughout
Indiana unleéss proven otherwise through mist-net surveys.

The clubshell mussel is found in the Tippecange River within the Study Location
depicted on you project location map. The Tippecance River contains the largest
remaining population of the clubshell in the world, with the greatest numbers being



2.

found in the upper Tippecance River in Kosciusko, Marshall, and a small portion of
Fulton Counties. The section of the river upstream from Warsaw, within your Study
Locaticn, is thought to contain the largest portion of the reproducing population of
this species in the Tippecanoe River, although it is known to be reproducing at
several other sites downstream from Warsaw. The river is therefore critical to the
recovery of the endangered clubshell mussel. The Tippecanoe River also supports 11
Indiana endangered mussel species, several of which are federal Species at Risk
which may eventually become federally listed as either threatened or endangered if
habitat loss is not reversed.

Bald eagles are oecasionally found at Kosciusko County lakes and rivers,
particularly during winter: The closest known nesting bald eagles are aleng the
lower Tippecanoe River near the Wabash River and along the Wabash River near
Logansport. They may eventually reach Kesciusko County as nesters. The northern
copperbelly water snake is known from wetlands at Tippecanoe lLake and is not likely
te be present along the river within the Study Location,

The eastern massasauga is known from several locations in Kosciusko County and has
oeen reported aleng the river north of Warsaw in the past, within your Study
Location. The current status here is unknown. Surveys for this spacies may be
necessary as part of this project if suitable habitats are likely to be impacted.

These endangered species conments constitute informal consultaticon only:. They do
not fulfill the requirements of Section 7 of the Endangered Species Act of 1973, as
amended.

The Tippecance River is nationally recognized for its unigue biological diversity
and natural condition, particularly concerning freshwater mussels and fishes.
Recently, The Nature Conservancy (TNC) ranked the Tippecance River as the eighth
most important river in the entire country for preserving imperiled aguatic species.
THC has since opened the Tippecanoe River Froject Office in Winamac, Indiana, to
work with landowners in the watershed to protect and reforest riparian habitats
(Enclosure Ho. 1).

The Indiana Department of Natural Rescurces owns a 25 acre Wetland Conservation Ares
near Center Lake, as shown on Enclesure Me. 2. Also, thers is a major great blue
hercn rockery along the Tippecance River north of US 30 within your Study Location.
This is the oldest known heron rookery in Indiana, with almost 170 years of
documented use. For information on both of these important sites; please contact
the Indiana Division of Fish and wildlife.

We appreciate the opportunity to comment at this early stage of project planning.
Please keep us informed of project plans as they progress. If you have any
guestions, please contact Elizabeth McCleskey at (219) 983-9753 or

elizabeth mecloskeyv@fws. gov.

Sincerely yours,

sc Pruitt 6@/
% Supervisor

= Y

cc: Christie Kiefer, Environmental Coordinator, Division of Water, Indianapolis, IM
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INDIANA
CHAPTER
Saving the Last Great Places

LOCATION

The Tippecanoe River twists and turns for 225 miles throughout northern Indiana on its 70-mile trek
from Lake Tippecanoe to the Wabash River just north of Lafayette, Indiana.

The Tippecanoe River's name is derived from village
of Miami and Shawnee Indians known as
“Kithtippecanunk.” This name translates in English
to "a place of the buffalo fish.”

Very few streams in the upper Midwest can come
close to matching the numbers of imperiled species,
or the overall species diversity that the Tippecanoe
SUppoTts.

The Tippecanoe River watershed encompasses 1.25
million acres, spanning 14 counties in Indiana. There

is a small wooded riparian area throughout the river's run: the floodplain areas are largely agricultural
with some development.

A 1998 study “Rivers of Life, Critical Watersheds for Protecting Freshwater Diversity” ranked the
Tippecanoe as the eighth most important river in the entire country for preserving imperiled aquatic
species. The river supports 21 species of fish and mussels that are considered to be “at risk”, and 6 fish
and mussel species that hold Federally Endangered status.

A recent one-season study turned up over 70 species, including the Tippecanoe Darter, bluebreast
darter and gilt darter—three small state endangered fish that are indicators of great water quality.

Past studies have found evidence of five federally endangered mussel species: the Clubshell,
Northern Riffelshell, White Catspaw, Fanshell, and Rough Pigtoe. The Tippecanoe seems to have
retained the bulk of its original fish and mussel communities.

* Establishment of a citizen advisory committee to help guide the project
* Create awareness of the river as a resource with national significance
*  Work with private landowners to make environmentally sound land use changes and decisions

ENCLOSURE NO. 1.




Development of a comprehensive bio-sampling program: fish, mussels, and invertebrates
Orchestrate other groups and agencies in the watershed

Chemical and nutrient runoff

Water use / Budget issues

Failing / inadequate septic systems

Urban / industrial pollution and runoff

Loss of riparian habitat; stream corridor development

Stream use issues; i.e. drainage ditches vs. natural habitat

Lack of “refuge habitat™ for species repopulation in the event of disaster
Loss of wetlands and wetland habitat

The Tippecanoe River Project Office, opened in October of 2000, will initially focus its efforts on
the upper 1/3 of the river, specifically the critical areas that have the potential to degrade water
quality and habitat.

In the spring of 2001 we will be doing a study of the fish, insect and mussel species present at
seven locations from Winamac to Lake Tippecanoe to determine where best to focus our efforts to
protect the target species. This study will also help us to identify any potential threats to the
species that we can devise strategies for their abatement. This will be done periodically in order
for us to determine what kind of impact we are having on the species we are trying to protect.
This will help us to gauge the success of our efforts and determine whether or not we are on the
right course.

The Nature Conservancy, through the Tippecanoe River Project Office, will be offering funds for
needed conservation practices on land that lies within a reasonable proximi ty to the river corridor.
The practices that we will be focusing on will include, but will not be limited to: tree plantings,
grassed buffers and filter strips, forested riparian buffer strips, wind breaks, and many other “on
the land" practices that will help to conserve the land and prevent sediment and other
contaminants from entering the river from the surrounding lands. Other practices may include
fencing livestock out of the river and its tributaries, conservation plantings, reduced tillage and no-
till adoption for farmers, and many other similar practices.

The Conservancy also has the ability to partner with existing USDA programs to help make land-
based conservation practices affordable for (7 e - S 4
landowners in the watershed. We are Eiad
primarily interested in the conservation
practices that will help protect the land by
reducing soil erosion while helping to
protect water quality.

Contact: Chad Watts
574-94p-T491
cwatts@tnc.org
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CENTER LAKE

Wetland Conservation Area 25 acres in War
saw, Kosciusko County

Location and Access: This area lies on the west
side of the Tippecanoe River Center Lake
Diversion Canal. Access is from Lnion Streston
the southwest side of Warsaw

Description: Property s mixed upland and
wetland floodplain. Dogwood, marsh grasses
and cattails make the area a haven for wildlife
The property often floods when the Tippecanoe
River rises a few feet.

Wildlife Usage: Deer, mink, rabbit and raccoon
use the area. Many species of wetland birds in
cluding woodcock and marsh wren use the area

Permitted Uses: Hunting 15 NOT permitted as
the area is in Warsaw city limits. Trapping is per-
rmitted within state seasons. Also permitted ars
hiking, nature study and berry picking.

Contact:

Indiana Division of Fish and Wildlife
402 West Washington, Room W273
Indianapolis, Indiana 46204
317-232-4080

ENCLOSUEE ®O. 2.



APPENDIX IV:

LABORATORY RESULTS




.x'\l

—

il

Environmental Health Laboratories

The Nation’s Drinking Water Laboratory
Division of Underwriters Laboratories Inc.

110 South Hill Street
South Bend, IN 46617
Phone: (574) 233-4777

Fax: (574) 233-8207

LABORATORY REPORT

This report contains y pages.
(including the cover page)

If you have any questions concerning this report, please do not hesitate to call
us at 1-800-332-4345 or 574-233-4777.

This report may not be reproduced, except in full, without written approval from
Environmental Health Laboratories (EHL). EHL is accredited by the National
Environmental Laboratory Accreditation Program (NELAP).
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LMB

LFB

B

MS

MSD

QCS

CCC

SS

Glossary of Terms

Laboratory Method Blank: a sample of laboratory reagent water which is
prepared and analyzed as a sample.

Laboratory Fortified Blank: a sample of laboratory reagent water to
which the analytes of interest are added at a known concentration.

Trip Blank: a sample of reagent water which is shipped to the field and
used to monitor for contamination during sample collection.

Matrix Spike: a field sample to which the analytes of interest are added
at a known concentration.

Matrix Spike Duplicate

Quality Control Sample: a sample of laboratory reagent water to which
the analytes of interest are added at a known concentration. The
difference between the LFB and QCS is that the analytes solutions which
are added to the QCS are obtained from a separate vendor than those
added to the LFB or used for the CCC.

Continuing Calibration Check: a standard used to assure that the
analytical instrument is properly calibrated.

Surrogate Standards: these are compounds which are different than
the analytes of interest but which have similar chemical properties. For
certain methods these are added to samples and are used to monitor
analytical accuracy.

Internal Standard: these compounds are added to samples or extracts
depending upon the method. They are used in certain methods to
calculate the concentrations of the analytes of interest. The internal
standards are different from the analytes of interest but have similar
chemical properties.
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LABORATORY REPORT

Client: V-3 Consultants Report#: 931134-52
Attn:  Ed Belmonte
7325 Janes Avenue Priority: Standard Written
Suite 100
Woodridge, IL 80517 Status: Final

Project/Site: Center Lake / Multiple
Samples Submitted: Nineteen surface water samples
Copies to: None

Collected: 08/20/03 By: Client Received: 08/20/03

REPORT SUMMARY
Nineteen surface water samples were submitted for multiple parameter analyses.
Note: Total Kjeldahl nitrogen (TKN) analysis performed by Sherry Laboratories, Columbus, IN.

Detailed guantitative results are presented on the following pages.

We appreciate the opportunity to provide you with this analysis. If you have any questions
concerning this report, please do not hesitate to call us at (574) 233-4777.

Note: This report may not be reproduced, except in full, without written approval from
Environmental Health Laboratories (EHL). EHL is accredited by the National Environmental
Laboratory Accreditation Program (NELAP). This report satisfies the requirements of your
project but has not been prepared to comply with NELAP reporting requirements.
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FINALIZED BY: /M/%%“ MM sare: 2245
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Client: V-3 Consultants

Heport#: 931134-52

NITROGEN, AMMONIA—Surface Water

Lab # Site Description
931138 V3-CLB

931144 V3-CLS

931150 V3-PL

Analyzed: 08/21/03

Lab # Site Description
931134 V3-CLB

331140 V3-CLS

931146 V3-PL

Analyzed: 08/21/03

Lab # Site Description
931135 V3-CLB

931141 V3-CLS

931147 V3-PL

Analyzed: 08/21/03

Analyst: EE

MCL MRL
10 0.1
10 0.1
10 01
Analyst: K3

MCL

1 0.01

1 0.01

1 0.01
Analyst: KS

MRL

MRL Results

0.1 21 maglL
0.1 < 041 ma/L
0.1 < 04 mg/L

Method #: 45UD-NH3 D

NITROGEN, NITRATE—Surface Water

Results (mg/L)
< 0.1
< 0.

0.2

Method: 353.2

NITROGEN, NITRITE—Surface Water

Results (mg/L)
< 0.M
< .01

0.03

Method: 353.2

PHOSPHORUS, DISSOLVED—Surface Water

Lab # Site Description
931138 V3-CLB

931142 V3-CLS

931148 V3-PL

Analyzed: 08/26/03

EHL-AF-144-02

MRL
0.05
0.05
0.05

Analyst: KS

Effective Date: February 18, 2003

Results (mg P/L)
0.34

< 0.05
0.06

Method: 4500-P E

Page 2 of 4
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Client: V-3 Consultants Reporti#: 931134-52

PHOSPHORUS, TOTAL—Surface Water

Lab # Site Description MRL Results (mg P/L)
8931137 V3-CLB 0.05 0.46

831143 V3-CLS 0.05 < 005

8931149 V3-PL 0.05 0.09
Analyzed: 08/26/03 Analyst: KS Method: 4500-P E

FECAL COLIFORM —Surface Water

Lab # Site Description Limit Results (cfu/100mL)
931152 V3-PL 200 45
Analyzed: 08/21/03 Analyst: AC Method: SM 8222-D

NITROGEN, TOTAL KJELDAHL—Surface Water

Lab # Site Description MRL Results
931138 V3-CLB 1.0 3.3 ppm
931145 V3-CLS 1.0 < 1.0 ppm
931151 V3-PL 1.0 1.0 ppm
Analyzed: 09/05/03 Analyst: Reference Lab Method #: 351.2
Page 3 of 4
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Client: V-3 Consultants Report#: 931134-52
REFERENCES AND DEFINITIONS OF TERMS

General Chemistry

References; 1. EPA-600/4-79-020
Methods for Chemical Analysis of Water and Wastes
2. Standard Methods For the Examination of Water and Wastewater
Vol. 19, 1995

Fecal Coliform

Analytical technigue:  Membrane Filtration

Reference: Standard Methods For Examination of Water and Wastewater
Vaol. 19, 1995

MCL = (Maximum Contaminant Levels) are the maximum allowable concentrations of regulated
parameters in public drinking water supplies. Monitoring requirements for public supplies are not
currently applicable to private (residential) water systems.

MRL = EHLUs Minimum Reporting Limit

<="less than." This number is the lowest reportable value by the procedure used for analysis.

v = If dilutions were required for quantitation of specific parameters, they are indicated by a (V)
preceding the result.

1 mg/L = 1 milligram per liter = 1 part per million (ppm)

1 cfu =1 Colony Forming Unit = a bacteria colony presumed to have originated from a single
bacterium present in the sample.

Page 4 of 4
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Environmental Health Laboratories

The Nation’s Drinking Water Laboratory
Division of Underwriters Laboratories Inc.

110 South Hill Street
South Bend, IN 46617
Phone: (574)233-4777

Fax: (574) 233-8207

LABORATORY REPORT

This report contains pages.
(including the cover page)

If you have any questions concerning this report, please do not hesitate to call
us at 1-800-332-4345 or 574-233-4777.

This report may not be reproduced, except in full, without written approval from
Environmental Health Laboratories (EHL). EHL is accredited by the National
Environmental Laboratory Accreditation Program (NELAP).
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11 5. Hill St

South Bend, [N 46617

——— 742334777
i H LR EREEE S
Environmental Health Laboratories
The Nation’s DﬁnkingWater Laboratory waivehlie

LABORATORY REPORT

Client: V-3 Consultants Reporti: 931889-002
Attn:  Ed Belmonte
7325 Janes Avenue Priority: Standard Written
Suite 100
Woodridge, IL 60517 Status: Final

Project/Site: Center Lake / Multiple
Samples Submitted: Fourteen surface water samples

Copies to: None

Collected: 08/21/03 By: Client Received: 08/21/03

REPORT SUMMARY
Fourteen surface water samples were submitted for multiple parameter analyses.
Note: Total Kjeldahl nitrogen (TKN) analysis performed by Sherry Laboratories, Columbus, IN.

Mote: Inthe Method 4500-P E analysis for sample site V3-WC, the dissolved phosphorus recovery in
the MSD at 0.5 mg P/L (89%) was outside the acceptance limits of 80-110%.

Detailed quantitative results are presented on the following pages.

We appreciate the opportunity to provide you with this analysis. If you have any questions
concerning this report, please do not hesitate to call us at (574) 233-4777.

Note: This report may not be reproduced, except in full, without written approval from
Environmental Health Laboratories (EHL). EHL is accredited by the National Environmental
Laboratory Accreditation Program (NELAF). This report satisfies the requirements of your
profect but has not been prepared to comply with NELAP reporting requirements.

REVIEWEDBY: ' _ ;}25. 152.9_?-.1%\.’ DATE: Ci[| 0 ! 03

FINALIZED BY: % /f/ fg A DATE:; D.10. 0

&
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Client: V-3 Consultants Report#: 931889-902
NITROGEN, AMMONIA—Surface Water

Lab # Site Description MRL Results

931894 V3-WC 0.1 < 041 mg/L
931901 V3-TR 0.1 < 01 mg/L
Analyzed: 08/25/03 Analyst: EE Method #: 4SDD-NH3 D

NITROGEN, NITRATE—Surface Water

Lab # Site Description MCL MRL Results (mg/L)
931883 V3-WC 10 0.1 7.2
831900 V3-TR 10 0.1 0.2
Analyzed: 08/21/03 Analyst: KS Method: 353.2

NITROGEN, NITRITE—Surface Water

Lab # Site Description MCL MRL Results (mg/L)
931892 V3-WC 1 0.01 < 0.01
931899 V3-TR 1 0.01 < 0.01
Analyzed: 08/21/03 Analysi: KS Method: 353.2

PHOSPHORUS, DISSOLVED—Surface Water

Lab # Site Description MRL Results (mg P/L)
8931891 V3-WC 0.05 V23

931898 V3-TR 0.05 < 0.05
Analyzed: 08/28 & 09/04/03 Analyst: KS Method: 4500-P E

PHOSPHORUS, TOTAL—Surface Water

Lab # Site Description MRL Results (mg P/L)
9318380 V3-WwC 0.05 Voo 2.0
931897 V3-TR 0.05 < 0.05
Analyzed: 08/26 & 09/04/03 Analyst: KS Method: 4500-P E
Page 2 of 4
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Client: V-3 Consultants Report#: 931889-202

FECAL COLIFORM —Surface Water

Lab # Site Description Limit Results (cfu/100mL)
931889 V3-WC 200 490

931896 V3-TR 200 150

Analyzed: 08/21/03 Analyst: HW Method: SM 8222-D

NITROGEN, TOTAL KJELDAHL—Surface Water

Lab # Site Description MRL Results
931895 V3-WC 1.0 = 1.0 ppm
931902 V3-TH 1.0 < 1.0 ppm
Analyzed: 09/05/03 Analyst: Reference Lab Method #: 351.2
FPage 3 of 4
EHL-RF-144-02 Effective Date: February 18, 2003
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Client: V-3 Consultants Report#: 931889-902
REFERENCES AND DEFINITIONS OF TERMS

General Chemistry

References: 1. EPA-600/4-79-020 (rev. March 1983)
Methods for Chemical Analysis of Water and Wastes.
2. Standard Methods for the Examination of Water and Wastewater,
Val. 19, 1995.

Fecal Coliform

Analytical techniqgue:  Membrane Filtration

Reference: Standard Methods For Examination of Water and Wastewater
Wol. 19, 1995

MCL = (Maximum Contaminant Levels) are the maximum allowable concentrations of regulated
parameters in public drinking water supplies. Monitoring requirements for public supplies are not
currently applicable to private (residential) water systems.

MRL = EHLs Minimum Reporting Limit

< ="less than.” This number is the lowest reportable value by the procedure used for analysis.

v = If dilutions were required for quantitation of specific parameters, they are indicated by a (V)
preceding the result.

1 mg/L = 1 milligram per liter = 1 part per million {ppm)

1 cfu =1 Colony Forming Unit = a bacteria colony presumed to have originated from a single
bacterium present in the sample.

Page 4 of 4
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Laboratory Report

991 Sample: 79558
VTR (1)

Desc Code: STUDY

Customer:
W3 Consultants

urner
ech, Lic

4

Certified Public Health Laboratory #: MC-43-1

Mailing: " : - ime: O
s Gminanw Date Sdmple:s. 0afz2/03 Time: 9:55 AM USDA Labﬂrﬂtﬂr‘f Code #: 3659
ATTN; Ed Belmante A 560 5. Zimmer Road - P.O. Box 1096
7325 James Ave. Sulte 100 Dale Reported: 08/23/03 e i
Woodridge, IL 60517 P.O. Number: Warsaw, Indiana 46581-1096
Billing: PWE_ID: Volce: 574-267-3305 / Fax:574-269-6565
W3 Consultants Status: Completed
ATTN: Ed Belmonte
7325 James Ave. Suite 100
Weodridge, IL 80517
Test Description Result Units MDL Lab Method # Baich # Date and Time Analyst
QIC-IT Applicable
Reference Mathod: )
Fecal Coliform MF 2400 100 92220 93786 08122103 1:30:00 PM WL
Ref: 8222 O Fecal Coliform Membrane Filter Procedure Commants:
E Coli 520 100 92238 93787 (8/22/03 3:30:00 PM WL
Ref: QT 82238 E Colf Commeants:
Nitrate Nitrogen 0.38 mgiL 0.2 4500M0O30D g3782 Q8/22/03 4:30:00 P 5B
QC-Nitrate Nitrogen 94.74% retumed from QC DUP
QC-Nitrate Nitrogen 93.00% retumed from QC SPK
Ref: 4500 NO3 D Nitrate Nitrogen Elecirode Method Comments:
Nitrite Nitrogen 0.01 migfl 0.01 4500N02B 84286 08/22/03 9:40:00 AM SB
QC-Mitrite Nitrogan 100.00% retumed from QC DUP
QC-Mitrite Mitrogen 100.00% returned from QC SPK
Faf: 4500 NOZ2 8 Nitrite Nitrogen Colerimelric Method Comments:;
Phosphorus Total ND mgiL 0.01 4500FBSE 93821 08/27/03 3:00:00 PM WL
Rel: 4500 P B 5 E H2504-HNC3, Ascorbic Acid Caomments:
Phosphorus Dis ND migfL .01 4500PB15E 93824 08/27/03 3:00:00 PM WL
Ref: 4500 F B 1 5 £ Filtered, Persulfate, Ascorbic Acid Comments:
Ammonia Nitrogen MO mag/L 0. 4500MH3F 93948 08/29/03 1:00:00 PM EM
Ref: 45300 NH3 F Ammonia Seloctive Elecirode Comments:
Kjeldah! Mitrogen 0.82 mg/L 0.4 4500NORGB 94087 09/05/03 1:45:00 PM EM
Ref: 4500 NORG B Nifrogen Macro-Kjeldahl Melhad Comments:

A rasult of "ND” Indicates Mone Detected. For bacterioiogical results "ND" indicates negative. Zeros to the right of the dedimai point andfor to the right of a
digit are not stgnificant. le: 10.00=10; 1.00 = 1; 1.10 = 1.1 MDL - Minimum Detection Level concenfration reportable >0 with 853% confidence in an

agquenus matri,

All testing is conducted in acocordance with Turner Tech, LLC "Quality Control / Quality Assurance Manual® and the following regulations as applicable: 40 CFR

Part 136, 40 CFR Part 281, or PL 91-587.

This document shall not be reproduced, excepl in full, without the written approval of Tumer Tech, LLC. "Terms and Conditions™ig part of this document.

Aooroved By; 'E ] E mmm__
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Laboratory Report

Customer: 991

W3 Consultanis

Mailing:
W3 Consullants
ATTH: Ed Belmonte

7325 James Ave. Sulte 100

Woodridge, IL 60517

Billing:
W3 Consultants

A urner
ech, LLc

Certified Public Health Laboratory #: MC-43-1
USDA Laboratory Code #: 3658

560 S. Zimmer Road - P.O, Box 1096
Warsaw, Indiana 46581-1096

Voice: 574-267-3305 / Fax:574-269-6569

Sample: 79559

Va.PL(2)

Desc Code; STUDY
Date Sampled: 08/22/03
Date Recsived: 0B/22/03
Date Reported: 09/23/03

PO, Number:
PWS D
Status; Completed

Time; 10:25 AM

ATTH: Ed Belmonte
7325 James Ave. Suite 100
Woodridge, IL 80517

Test Description Result Units MDOL Lab Mathod # Batch # Cate and Time Analyst
QC-f Applicable
FReference Method: o |
Fecal Coliform MF ano f100 92220 93766 Q8/22/03 1:30:00 PM WL
Raf: 8222 O Fecal Collform Membrane Filfer Proceduro Comments:
E Coli an 100 Q2238 93787 08/22/03 3:30:00 PM Wi
Raf: QT 82238 E Coli Comments:
Nitrate Nitrogen 0.32 rmigfL. 0.2 4500N03D 93782 08/22/03 4:30:00 PM SB
QC-Nitrate Nitrogen 94.74% returned from QC DUP
QC-Nitrate Nitrogen 893.00% returned from QC SPIK
Ref: 4500 NO3 D Nitrate Nifrogan Elsclrode Method Comments:
Nitrite Nitrogen 0.02 /L 0.01 4500N02B 94286 08/22/03 9:40:00 AM =B
QC-Nitrite Nitrogen 100.00% returned from QC DUP
QC-Nitrite Nitrogen 100.00% returmed from QC SPK
Ref: 4500 NOZ B Nitrite Nifrogen Colorimetric Method Comments;
Phosphorus Total MND mg/L 0.0 4500PBsE 93821 08/27/03 3:00:00 PM WL
Ref: 4500 P B 5 E H2504-HNO3, Ascorbic Acid Comments:
Phosphorus Dis ND mgiL o.01 4500PB15E 23824 08/27/03 3:00:00 PM WL
Ref: 4500 P 8 1 § E Filtered, Persuifate, Ascorbic Acid Comments:
Ammonia Nitrogen ND mgiL 0.1 4500MH3F 93548 Q8/29/03 1:00:00 PM EM
Ref: 4500 NHZ F Ammonia Selective Elecirode Comments:
Kjeldahl Nitrogen 1.4 mgiL 0.4 4500NORGE 94097 09/05/03 1:45:00 PM EM
Ref: 4500 NORG B Nitrogen Macro-Kialdahl Mathod Commants:

Aresult of "ND" indicates None Detected. For bacteriplogical results "ND" indicates negative. Zeros to the right of the decimal point and/or lo the right of a
digit are not significant. ie: 10.00=10;1.00 = 1; 1.10 =1.1 MDL - Minimum Detection Level concentration reporiable >0 with 98% confidence in an

squecus matrix:

All testing is conducted In accordance with Tumner Tech, LLC "Cuality Control / Quality Assurance Manual® and the following regulations as applicable: 40 CFR

Part 135, 40°CFR Part 261, or PL 91-597.

This document shall not be reproduced, except In full, without the written approval of Tumer Tech, LLC. "Terms and Conditions” is part of this dogument.

Aporoved By

Page 1 of 1



Laboratory Report

Customer: 881 Sample: 79560
V3 Consultants V3-WC (3)
Mailing: Desc Cede: STUDY Certified Public Health Laboratory #: MC-43-1
. Date Sampled: /. Time; 10
N Corsultarts VRTINS, TR USDA Laboratory Code #: 3659
ATTN: Ed Belmante Date Received: 08/22/03 560 S, Zi .
7325 James Ave. Suite 100 Date Reported: 08/23/03 HEITTTEr haan -0, Box 1070
Woodridge, IL 80517 P.O. Number: Warsaw, Indiana 46581-1096
Billing: PWS_ID: Vaoice: 574-267-3305 / Fax:574-269-6569
V3 Consultants Status: Completed
ATTHN: Ed Belmonte
7325 Jameas Ave. Sulte 100
Woodridge, IL 60517
Test Description Result Units MDL Lab Method # Batch # Date and Time Analyst
QC-f Applicable
Reference Method:
Fecal Coliform MF 4000 /100 92220 Q3766 08/22/03 1:30:00 PM WL
Faf: 8222 O Fecal Callform Membrane Filter Procadurs Comments:
E Coli 3450 100 92238 G3ATET QB/22/03 3:30:00 PM WL
Raf: QT 92238 E Coii Commenis:
Nitrate Nitrogen & mig/L 0.2 4500N0O3D 93782 08/22/03 4:30:00 PM SB
QC-Nitrate Mitrogen 94 74% returmed from QC DUP
QAC-Nitrate Nitragen 93.00% returned from QC SPK
Ref: 4500 NO3 D Nitrate Nifrogan Elecirode Method Commaents:
Nitrite Nitrogen 0. magiL 0.Mm 4500N02B 04286 08/22/03 9:40:00 AM 5B
QC-Nitrite Nitrogen 100.00% returned from QC DUP
QC-Nitrite Mitrogen 100.00% returmed from QC SPK
Ref. 4500 NOZ B Nitrte Nitrogen Colorimetric Method Comments:
Phosphorus Total 1.2 maiL .01 4500PBS5E S3821 0B27103 3:00:00 PM WL
Ref: 4500 P B § E H2504-HNO3, Ascorbic Acld Comments:
Phosphorus Dis 1.2 mgiL 0.01 4500PB15E 83824 0B/27/03 3:00:00 BM WL
Raf: 4500 P B 1 5 E Filtarad, Persulfste, Ascarbic Acld Comrmenls:
Ammonia Nitrogen ND mgiL 01 4500MNH3F 93948 08/29/03 1:00:00 PM EM
Ref: 4500 NH3 F Ammonia Seleclive Elecirods Comments:
Kjeidahl Nitrogen 1.2 mg/L 0.4 4500N0ORGE 94087 09105/03 1:45:00 PM EM
Ref 4500 NORG B Mifrogen Meacro-Fjeldahl Method Camments:

éTurn er
ch, LLC

A result of "ND” indicates None Detected. For bacteriological results "ND” indicates negative. Zeros o the right of the decimal point andfor to the right of 2
digit are not significant. g 10,00 = 10; 1.00 = 1; 1.10=1.1 MDL - Minimum Detection Level conceniration reperiable >0 with 99%: confidence in an

aqueous matrm.

All testing Is conducted in accordance with Tumer Tech, LLC "Quality Contrel / Cuality Assurance Manual” and the following regulations as applicable: 40 CFR

Part 138, 40 CFR Part 261, or PL 91-597.

This document shall not be reproduced, except in full, without the written approval of Tumer Tech, LLC. "Terms and Conditions"™is part of this document.

Aporoved By;

Page1 of 1
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—====0riginal Message---——-

From: Carole Lembi [mailto:lembidpurdus.edu]
Sent: friday, September 05, 2003 2:02 EM
Te: Nicole Titus

Subject: Samples

Nicele: I have just finished looking at the thres samples, both fresh and
subsamples that we preserved with Lugel's in order to get the organisms to
sink to the bottom of the jars,

I see very little in the way of phytoplankton (or zooplankton for that
matter) in the samples. The fresh samples are very clear, and when I lock
at either them or the Lugelized samples under the microscope, there is
virtually nothing to identify or count. This includes Cylindrospermopsis
and all of the other nasty blue-greens that are typical. 1If Cylindro is in
there, it is at such low levels that it would be impossible to get a count.
I did see cnas curly-que filament that could be Cylindro, but it did not have
the typical terminal heterocysts, and so I am not even sure of thea ID.

What makes you think that Cylindro is present in Center Lake? I see no
evidence of it., Carole



6 620 Broad Streel., Suite 100
St. Juseph, M 49085
AAC Thone (269) 983-365.4

Fax:(269) 983-3633

) s PR infodphycotech.com
[ h}’( Y T{’( h http:/ / www . phycotech.com

Algae with Biovolume Analysis
Report and Data Set

Prepared for: 192
Cale Type: Phytoplankton - Tow Volume Provided




Tracking Code: (40001-192

Job: 192

Job Number: 1

System: Center [Lake
Date: 8/19/2004
Station: 01

Site; 42 Foot Hole

Report Notes

Sample ID  C101

Replicate #

Level Composite

Depth ¢

Preservative Glutaraldehyde

Taxa Id Genus
Division:  Bacillariophyta
1432 Asthiveseing
1431 Auhicosetra
1071 Cicdofelii
Division;  Chlorophyta
2683 *Uhiorereccncane
2080 Clideenngidonmonins
o 2110 Clderogonnim
2340 Mongrotm
2363 Clocystis
23485 Peafiastinim
2450 Seentiles s
24491 Sulirenderin
Division:  Chrysophyta
1413 1 nehirgien
B - ldentitication is uncertain
* Fumnily level identification

Thursday, 1 Yecesnber 02, 2004
DHN01-T92

Species Suhspecies Vuriety

snnfihi
aitidegrae

spd

spp
apgr
SPp

spp
e
stpley
s
Jonduyi

apy

Form Muorph

struighi

2= Waeni sphierecid

Structure Guid
pm
Veputative 240
Vogretative 35
Vegelative &

I'OTAL Bacillariophyta

Vegetative 8
Vegelative =3
Vepetalivie 12
Vepetative 24y
Yepetative b
WVegetative 100
Vepetative 4
Vepelatine n

TOTAL Chlorophyta

Yegoetlative 495

Concentration
N/ ml

0.28%
2950
0427

3.702

0142
0427
0142
0712
0.142
0142
(.285
142

2.136

2303

Relutive
Concentration

047
488
0N

4149

Fotal
Bivvolume
pmaAS ml

3435110
1049484
36200

8,120.830

380k

0 HIR

23 S 0¥
2,146,948
30260
2082144
R
16,102

6,360.622

322042

Retutive
Torul

Biovolunwe

INE
1513
0.12

26.42

1115
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1123 Irenbivipon Ay . . Aonad 8 29471 4814 2,798,158 4.0

TOTAL Chrysophyta 32.034 52.33 3,120.230 10.15
Division:  Cryptophyta
343 Fhadvrionts il b i ticd Vegetative o 1142 0.23 4175 (ol
TOTAL Cryptophyta 0.142 0.23 4.175 0.01
Division:  Cyanophyta
018 Atibneti Pt I . Vepetative 2020067 0.4uy7 103 6.500.177 2136
REY] Atz ron Hos-riftiw . Yegetatnve 0.5 0570 093 1306 143
054 Ao psu dleltenttasinn . Vegetative ] 1.281 2o 20128 oz
4062 Aplinarothece wtdtidans . Vegetative Y] (AR u.23 2982 (101
HET Corfuspdnee i e gelfimn . Vegelalive 40 0142 023 286,200 193
1153 Lyt Himneticn . . Vegelative 200 n142 0.23 20028 o7
it Meristsopediet feuttissinn . Vegetative 8 0142 0.23 (R 0
416 Merisutondii R . Vepelative it 0.579 0y (L85 000
107379 Microystis Hes-niitien . Vepelative 48 0.028 U4 248 830 1181
4183 s nlliforn ngrtr i . . . Vipelalive 37 0.285 n47 1.323951 131
B i368 Oserdlnforse it . . Vogetative Sit 0285 047 100638 033
4280 St ot <pp =1 spiieriend Veprtative 2 18,500 A0 R (U
TOTAL Cyangphyta 22.950 37.49 9,087,140 29,57
Division:  Miscellaneous
7140 - g . Microtlugellute Vepolative L (142 .23 36.283 01z
TOTAL Miscellancous 0.142 0,23 36.283 0.12
Division:  Pyrrhophyta
ol Corditnm hernindinells . . Vegetalive 208 (.08% Q.13 3494577 13
ol Hordiniun wmbouptim Vepetative T2 U128 .04 353 0412
TOTAL Pyrrhophyta 0.110 .18 4,005,107 13.03

M = Tdentilication is uncertain
* Family tevel identification
Thursday, December 02, 2004
D4HH-1492

Page 3 of6




Total Sample Concentration Total Sample Biovolume

Summary Graphics 61216 3073487

Sample Concentration @ Bacillariophyta
@ Chloromonadophyta

B Chlorophyta
O Chrysophyta
@ Cryptophyta
B Cyanophyta
B Euglenophyta
O Haptophyta
O Miscellaneous
H Phaeophyta
O Pyrrhophyta
B Rhodophyta

£ u = A i = p = = = . O Xanthophyta

Sample Biovolume @ Bacillariophyta
Chloromonadophyta
E Chlorophyta
O Chrysophyta
E Cryptophyta
E Cyanophyta
B Euglenophyta
O Haptophyta
O Miscellaneous
B Phaeophyta
O Pyrrhophyta
. - - - - - . . - . B Rhodophyta
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% O Xanthophyta

—

B = Identification is uncertain

* = Family level identification

Thursday, December 02, 2004 Page 4 of 6
040001-192



Species List

[axa Code Genus

Division: Bacillariophyta

1431 Auden st
1432 Andrneasetin
1071 Cipcloteiln

Division: Chlorophyta

2683 Clidorecocomene
2080 dngdomornis
2110 Clilerogoninne
2340 Aleutgeativ

2303 Ol ipstes

2383 Peediasirnm
2480 Seededestiis
2491 schranderin

Division: Chrysophyta

1123 b
1413 Cinerryen

Division: Cryptophyta

3043 Rhodomons

Division: Cyvanophyta

18 Aadtuici
RISYI ALt onw'non
Kt Apditnod gz
Hie2 Aphvinihece
ML Cuelospliaeniti
A3 i Ifngtie
4161 Murnstopeidin
+l6o Mursmopndi
7379 M rie ystrs
H1H3 ¢ s pdfirtornd
1368 Orsefilitiri
B = Identification is uncertain
* Famtily level identification

Thursduy, December (12, 2004
400011492

Species

wnthiyiier
srenithide
spod

sy
‘;J‘l’#
s

spp
e
e
s
I

spp
sy

e

Pl tenizen
oS it
detivitisenn
andiitans
e geliantnin
Linurebicii
feitassing
OTFTHINT I
Hessmatepiin
ittt
ahpinbu

Subspecies Variety

s o L

Form Morph

striteglil

203 pen spheivid

Structure

Vopueiative
Vegelative

Vopetative

Vegelative
Vegetative
Vegelative
Vegetative
Vepetative
Vegetative
Vegelative
Vegetative

Monad
Vegetative

Vegetative

Vogetative
Vegelalive
Vegetative
Vegelalive
Vepelative
Vegetalive
Vegelalive
Vegotative
Vegelalive
Vegelalive

Vepetative

Authority

{Grunow) Simansen
{Ehrenb ) Simonsen
{Kutzing} de Brebisson

N/A
Ehrenberg
Dang
Kisselew
West & West
Meyen Lemm
Meyen

G. M. Smith

Ehrenberg
Ehsenberg

Skuja

Brunnthaler
(L.} Ralfs
West & West
P Richter
Unger
Lemmermann
Lemmermann
Lagerheirm
(Wittr ) Kirchn
Gomont
Agardh
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A28 sSytieciion sty
Division: Miscellaneous
EES

Division: Pyrrhophyis

ol 1 < craium

ol Perafiren:
E = [dentitication is uncertain
- - Fanity level Wennitication

Thursday, December 02, 2004
001192

s

spp

fierustedintelin
Linbontim

=1 sphertcad

Alicroffaaueilane

Yegulative

Vegetative

Yeuelalive

Vegetative

N/A

N/A

Dujardin
Stein
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620 Broad Street - Suite 100 S¢. loseph - Al
inmfogphyeatech. com - wikw. phycotech. com

Client Information
Company Name: V3 Conswltasts

Analysis Request Form

Billing Information
Company Name: Y3  Consultents

Contact Name: £ Belmonta

Contact Name: £d Be/monte

Address: 73R5 Danes A

Address: “72ERS5 Danes Ave
S wite | oo
City: Woodridace State: T [1inois

City: Woodh:—c\a\a_ State: T fl;ncis

Zip: OS5 177 Country: ASA

Zip: OS5 (2 Country: LASA

Phone: G&33O-7224-9300

Phone: @3B0 - PRY-9aCO

Fax: G3O -y -9RO2Q

Email: ERelmonte@VS Gusu/farts ., Com

Purchase Order #:

Fax: 3D - 724 -9202

Email: £ Belmonde @ Y3Consultants . cOm
Date: O8- 19 -nooy

Number of samples in this shipment: ‘

Sample(s) taken from:

Analyses Requested

I1Stream /‘E@ake OEstuary OMarine OOther

Algae MDivision [OGenus [ISpecies’ %pedes BGZD DArchive Only [Sediment Cores
Taxa Level Zooplankton MNGenus LISpecies' DOArchive Only
Macroinvertebrate OFamily [OGenus
Biovolume/Biomass [Algae (ié&es) ONo
Estimates Zooplankton - [Yes ONo
Bacteria Yes ONo
Photography OYes ONo
Related Services Chlorophyll a @es ) ONo
Culturing OYes ONo
Identifications, Data yaq [INo

& Graphical Analysis

T We strive to identify all organisms to species level. However, due to the availability of taxonomic keys, condition of samples, and the
density of samples, this may not be possible. We will always identify specimens to the “lowest practical level' consistent with customer requests.

? Species count on blue-greens only, other taxa to genus




Sample Data Sheet

. . Sample | Sample Sample Sample Area | Tow Sample| Tow Tow Net | Fow Net .
Sample Date Sample ID Water System Name Site Station Depth’ Type® Volume or Weight Volume Volume | Diameter | Depth Preservative®
2-190f| CLOI Cantec Lake YR oot hle Ol Com® |PHYT L~ |8 inch [BO0Ret| Liv:
VA N
k? >3 RqC.JS-ma
e?
r=Hirches
Da aciésma

' Sample Depth: Epilimnion=EPI; Pooled Epilimion=PEPI; Metalimnion=META; Hypolimn

* Sample Type: Please refer to the "Sample Type Calculation Information” form attached. Al calculation variables (i.e. total sample volume, etc.) that must be provided for the

specified Sample Type are fisted.

3 preservative: Ethanol=ETH; Formaldehyde=F-Hyde;

ion=HYPO; Composite=COMP; Benthic=BENT

Eormalin=F-Lin; Gluteraldehyde = GLUT; Live=LIVE; Lugols=LUG; M3 Fixative=M3; Methanol=METH; MP3=MP3




@

G2 Brogd Setrect - Snite toa - St fosepl - A 49085

7=zPhycoTech, Inc.

- Phang: 2008853953 - Fax

Teu-283 46357

ifedphycotaed i - wwwsphyrofech. oo
It is our goal to eliminate confusion regarding sample receipt and data analysis. Please provide PhycoTech with the
Samp]e Type Abbreviations ' |requested information designated for each sample type. This procedure will improve our efficiency, increase datg

accuracy, and speed up the analysis process. Please feel free to contact us with any questions or concerns,

Sediment Core SEDI
Epiphyton EPIPHYT Please mclude Sample Volume (mL or L) and Sample Weight (mg or g) for each Epiphyte Sample
Macroinvertabrate MACRO MAY require Sample Area (cmz or ma} if Whele Density Count analysis is requested.
Periphyton PERI Please include Sample Volume (mL or 1) and Sample Area {cm2 or mz} for each Periphyton Sample
Zebra Mussel Veliger MV Please include Total Sample Volume (mLor 1)

If the sample has already been concentrated the Sub Sample Volume (ml or 1) is required in addition to the Total Sample

Volurme
Phytoplankton PHYT ONLY in the case of a Phytoplankton Tow please include:

Sample Volume {mL or L} and Tow Volume {m3 or L), or

Sample Volume (mL or L}, Tow Net Diameter (cm or m} and Tow Net Depth (m)

for each Phytoplankton Tow Sample

ZOOP Please include:

Zooplankton

Sample Volume (mL or 1) and Tow Volume (m3 or L}, or
Sample Volume (mL or L), Tow Net Diameter (cm or m} and Tow Net Depth (m} for each Zooplankton Sample

! Use these abbreviations when entering information in the "Sample Type' column on the sample data sheet.
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Ed Belmonte

From:  Shelley Vaughn [svaughn@phycotech.com]
Sent:  Thursday, December 30, 2004 9:50 AM

To: Ed Belmonte

Subject: Re: Read: Data Delivery

Ed,

I've spoken with Ann and she said it would be better to resubmit a sample and have the count and the chlorophyll a
analysis done from the same sample. So disregard the invoice for the count. Again, I do apologize for any
inconvenience this has caused you!

Thank you for your patience!

Best regards,
Shelley

At 03:09 PM 12/2/2004, you wrote:
Your message

To:.  Ed Belmonte
Subject: Data Delivery
Sent; Thu, 2 Dec 2004 10:46:03 -0600

was read on Thu, 2 Dec 2004 14:09:08 -0600

Final-Recipient: RFC822; EBelmonte @ v3consultants.com
Disposition: automatic-action/MDN-sent-automatically; displayed
X-MSExch-Correlation-Key: HbrlkfDPtEGmB/3S Y 1 lkw==

Shelley Vaughn

Laboratory Manager
PhycoTech, Inc.

Phone: 1.269.983.3654

Fax:  1.269.983.3653

E Fax: 1.866.728.5579
mailto:svaughn @phycotech.com
www.phycotech.com

1/3/2005



b '(.ﬂPhyco Tech, Inc.

620 Broad Street - Suite 100 - St. Joseph - Ml 49085 - Phone: 269-983-3654 - Fax: 269-983-3653
info@phycotech.com - www.phycotech.com

Customer ID: 192
Customer Name: V3 Consultan

Chlorophyll a Analysis

Sample ID |Tracking ID [Chlorophyll a

(Mg/L)
CL02 050002-192 112.00







¢

N 4
ﬁ_ 2Z:PhycoTech, Inc.

620 Broad Street - Suite 100 - St. Joseph - Ml 49085 - Phone: 269-983-35654 - Fax: 269-983-3653
info@phycotech.com - www.phycotech.com

Algae Analysis
Report and Data Set

Customer ID: 192



Tracking Code: 050001-192 Sample ID: CLO02 Replicate: 1

Customer ID: 192 Sample Date: 8/16/2005 Sample Level: Composite

Job ID: 1 Station: 01 Sample Depth: 9.14

System Name: Center Lake Site: 42 Foot Hole Preservative: Glutaraldehyde

Report Notes:

Division: Bacillariophyta
TaxaID  Genus Species Subspecies Variety Form Morph Structure Count Relative Algal Cell Relative

NU/mI Count Count Algal Cell
Cells/ml Count

1000415 Rhizosolenia longiseta Vegetative 0.247 0.51 0.247 0.08
9363 Cyclotella ocellata Vegetative 19.775 40.62 19.775 6.45
1431 Aulacoseira ambigua Vegetative 0.906 1.86 3.354 1.09
1432 Aulacoseira granulata straight Vegetative 0.021 0.04 0.149 0.05
9504 Synedra tenera Vegetative 0.494 1.02 0.494 0.16
1315 Synedra ulna Vegetative 0.021 0.04 0.021 0.01
9212 Cocconeis placentula lineata Vegetative 0.082 0.17 0.082 0.03

Summary for Division ~ Bacillariophyta (7 detail records) Sum Total Bacillariophyta 21.548 44.26 24.123 7.86

Division: Chlorophyta
TaxaID  Genus Species Subspecies Variety Form Morph Structure Count Relative Algal Cell Relative

NU/mI Count Count Algal Cell
Cells/ml Count

2567 Tetraedron regulare incus Vegetative 0.082 0.17 0.082 0.03
2340 Mougeotia spp Vegetative 0.165 0.34 0.247 0.08
2761 Phacotus lendneri Vegetative 0.082 0.17 0.082 0.03

M = |dentification is Uncertain 050001-192 Wednesday, February 01, 2006

* = Family Level Identification

Phytoplankton - Tow Volume Provided

Page 2 of 9



2462 Quadrigula lacustris . : . . Vegetative 0.082 0.17 0.082 0.03

2385 Pediastrum simplex . . . . Vegetative 0.064 0.13 1.535 0.50
2381 Pediastrum spp . . . . Vegetative 0.082 0.17 2.637 0.86
2367 Oocystis pusilla . . . . Vegetative 0.082 0.17 0.082 0.03
2363 Oocystis parva . . . . Vegetative 0.165 0.34 0.412 0.13
2853 Lagerheimia quadriseta . . . . Vegetative 0.082 0.17 0.330 0.11
2035 Ankistrodesmus convolutus . . . . Vegetative 0.165 0.34 0.165 0.05
2031 Ankistrodesmus falcatus . . . monoraphidiod Vegetative 0.165 0.34 0.165 0.05
2080 Chlamydomonas spp . . . . Vegetative 0.165 0.34 0.165 0.05
1000012 Closterium spp X . . . Vegetative 0.021 0.04 0.021 0.01
2185 Cosmarium tenue . . . . Vegetative 0.412 0.85 0.412 0.13
1000072 Dictyosphtzerium chlorelloides . . . . Vegetative 0.082 0.17 0.330 0.11
2331 Micractinium pusillum . . . . Vegetative 0.082 0.17 0.082 0.03
2683 *Chlorococcaceae spp . . . 2-9.9 umspherical ~ Vegetative 0.494 1.02 0.494 0.16
Summary for Division ~ Chlorophyta (17 detail records) Sum Total Chlorophyta 2.475 5.08 7324 239
Division: Chrysophyta
TaxalD  Genus Species Subspecies Variety Form Morph Structure Count Relative Algal Cell Relative
NU/mI Count Count Algal Cell
Cells/ml Count
1180 Mallomonas spp . . . . Vegetative 0.247 0.51 0.247 0.08
Summary for Division ~ Chrysophyta (1 detail record) Sum Total Chrysophyta 0.247 051 0.247 0.08
Division: Cyanophyta
TaxaID  Genus Species Subspecies Variety Form Morph Structure Count Relative Algal Cell Relative
NU/mI Count Count Algal Cell
Cells/ml Count
107576 Lyngbya lagerheimia . minor . . Vegetative 0.165 0.34 1.978 0.64
M = |dentification is Uncertain 050001-192 Wednesday, February 01, 2006

* = Family Level Identification Phytoplankton - Tow Volume Provided Page 3 of 9



4242 Gomphosphaeria lacustris Vegetative 0.165 0.34 2.472 0.81
M 4023 Cylindrospermopsis  raciborskii straight Vegetative 0.082 0.17 0.824 0.27
4153 Lyngbya limnetica Vegetative 1.566 3.22 31.519 10.28
4331 Anabaena macrospora Vegetative 0.247 0.51 0.906 0.30
4285 Synechocystis spp >1 um spherical Vegetative 9.393 19.29 9.393 3.06
4018 Anabaena planctonica Vegetative 0.082 0.17 0.330 0.11
o 4421 Lyngbya subtilis Vegetative 0.082 0.17 3.296 1.07
4161 Merismopedia tenuissima Vegetative 0.330 0.68 3.296 1.07
4183 Oscillatoria agardhii Vegetative 0.165 0.34 25.817 8.42
M 4368 Oscillatoria amphibia Vegetative 1.071 2.20 22.708 7.40
4321 Synechococcus elongatus Vegetative 0.082 0.17 0.082 0.03
M 4332 Anabaena aphanizomenoides Vegetative 0.082 0.17 0.577 0.19
M 1000524 Planktothrix isothrix Vegetative 2.142 4.40 163.098 53.17
Summary for Division ~ Cyanophyta (14 detail records) Sum Total Cyanophyta 15.655 32.16 266.296 86.81
Division: Miscellaneous
TaxalD  Genus Species Subspecies Variety Form Morph Structure Count Relative Algal Cell Relative
NU/mI Count Count Algal Cell
Cells/ml Count
7140 * spp Microflagellate Vegetative 8.652 17.77 8.652 2.82
Summary for Division ~ Miscellaneous (1 detail record) Sum Total Miscellaneous 8.652 17.77 8.652 282
Division: Pyrrhophyta
TaxaIlD  Genus Species Subspecies Variety Form Morph Structure Count Relative Algal Cell Relative
NU/mI Count Count Algal Cell
Cells/ml Count
6011 Ceratium hirundinella Vegetative 0.085 0.18 0.085 0.03
Summary for Division ~ Pyrrhophyta (1 detail record) Sum Total Pyrrhophyta 0.085 018 0.085 0.03
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Division: Xanthophyta

TaxaIlD  Genus Species

1391 Centratractus belonophorus

Summary for Division ~ Xanthophyta (1 detail record)
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Species List

Division: Bacillariophyta
TaxaID  Genus Species Subspecies Variety Form Morph Structure Authority
1000415 Rhizosolenia longiseta Vegetative Zacharias 1893
1315 Synedra ulna Vegetative (Nitzsch) Ehrenb.
1431 Aulacoseira ambigua Vegetative (Grunow) Simonsen
1432 Aulacoseira granulata straight Vegetative (Ehrenb.) Simonsen
9212 Cocconeis placentula lineata Vegetative (Ehrenb.) Van Heurck
9363 Cyclotella ocellata Vegetative Pant.
9504 Synedra tenera Vegetative W. Sm.
Division: Chlorophyta
TaxaID  Genus Species Subspecies Variety Form Morph Structure Authority
2381 Pediastrum spp Vegetative Meyen
1000012 Closterium spp Vegetative
1000072 Dictyosphaerium chlorelloides Vegetative (Naumann) Komarek
2031 Ankistrodesmus falcatus monoraphidiod Vegetative (Corda) Ralfs
2035 Ankistrodesmus convolutus Vegetative Corda
2080 Chlamydomonas spp Vegetative Ehrenberg
2185 Cosmarium tenue Vegetative Archer
2331 Micractinium pusillum Vegetative Fresenius
2340 Mougeotia spp Vegetative Kisselew
2363 Oocystis parva Vegetative West & West
2367 Oocystis pusilla Vegetative Hansgirg
2385 Pediastrum simplex Vegetative Meyen Lemm
2462 Quadrigula lacustris Vegetative (Chodat) G.M. Smith
2567 Tetraedron regulare incus Vegetative Kuetzing



2683 *Chlorococcaceae spp 2-9.9 um spherical Vegetative N/A

2761 Phacotus lendneri Vegetative Chodat

2853 Lagerheimia quadriseta Vegetative (Lemmermann) G.M. Smith
Division: Chrysophyta

TaxalD  Genus Species Subspecies Variety Form Morph Structure  Authority

1180 Mallomonas spp Vegetative Perty

Division: Cyanophyta

TaxalD  Genus Species Subspecies Variety Form Morph Structure Authority

1000524 Planktothrix isothrix Vegetative (Skuja) Komarek et Komarkova 2004
107576 Lyngbya lagerheimia minor Vegetative (Moebius) Gomont

4018 Anabaena planctonica Vegetative Brunnthaler

4023 Cylindrospermopsis raciborskii straight Vegetative (Wolosz.) Seena. and Subbar.
4153 Lyngbya limnetica Vegetative Lemmermann

4161 Merismopedia tenuissima Vegetative Lemmermann

4183 Oscillatoria agardhii Vegetative Gomont

4242 Gomphosphaeria lacustris Vegetative Chod

4285 Synechocystis spp >1 um spherical Vegetative N/A

4321 Synechococcus elongatus Vegetative Nageli

4331 Anabaena macrospora Vegetative Klebahn 1895

4332 Anabaena aphanizomenoides Vegetative Forti

4368 Oscillatoria amphibia Vegetative Agardh

4421 Lyngbya subtilis Vegetative West & West .

Division: Miscellaneous

TaxalD  Genus Species Subspecies Variety Form Morph Structure  Authority

7140 *, spp Microflagellate Vegetative N/A



Division: Pyrrhophyta

TaxaID  Genus Species Subspecies Variety Form Morph Structure Authority
6011 Ceratium hirundinella Vegetative Dujardin
Division: Xanthophyta

TaxaIlD  Genus Species Subspecies Variety Form Morph Structure Authority
1391 Centratractus belonophorus Vegetative Lemmermann
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CENTER LAKE E CoLI DATA, MAY 1996 TO AuGusT 2003
Kosclusko COUNTY HEALTH DEPARTMENT

Sampling Location, Number and Description Date E Coli
(cfu/100mL)

1 | West side of beach pier, approx. 40 feet from shore | 05/22/1996 10
1 | West side of beach pier, approx. 40 feet from shore | 05/31/1996 20
1 | West side of beach pier, approx. 40 feet from shore | 06/03/1996 0
1 | West side of beach pier, approx. 40 feet from shore | 06/11/1996 20
1 | West side of beach pier, approx. 40 feet from shore | 06/17/1996 50
1 | West side of beach pier, approx. 40 feet from shore | 06/25/1996 0
1 | West side of beach pier, approx. 40 feet from shore | 07/09/1996 40
1 | West side of beach pier, approx. 40 feet from shore | 07/16/1996 90
1 | West side of beach pier, approx. 40 feet from shore | 07/23/1996 10
1 | West side of beach pier, approx. 40 feet from shore | 07/29/1996 0
1 | West side of beach pier, approx. 40 feet from shore | 08/05/1996 500
1 | West side of beach pier, approx. 40 feet from shore | 08/13/1996 10
1 | West side of beach pier, approx. 40 feet from shore | 08/15/1996 120
1 | West side of beach pier, approx. 40 feet from shore | 08/20/1996 0
1 | West side of beach pier, approx. 40 feet from shore | 08/28/1996 10
1 | West side of beach pier, approx. 40 feet from shore | 03/19/1997 0
1 | West side of beach pier, approx. 40 feet from shore | 04/02/1997 0
1 | West side of beach pier, approx. 40 feet from shore | 05/27/1997 0
1 | West side of beach pier, approx. 40 feet from shore | 06/09/1997 0
1 | West side of beach pier, approx. 40 feet from shore | 06/16/1997 0
1 | West side of beach pier, approx. 40 feet from shore | 06/23/1997 60
1 | West side of beach pier, approx. 40 feet from shore | 06/30/1997 110
1 | West side of beach pier, approx. 40 feet from shore | 07/03/1997 40
1 | West side of beach pier, approx. 40 feet from shore | 07/07/1997 10
1 | West side of beach pier, approx. 40 feet from shore | 07/21/1997 0
1 | West side of beach pier, approx. 40 feet from shore | 07/28/1997 62
1 | West side of beach pier, approx. 40 feet from shore | 08/04/1997 0
1 | West side of beach pier, approx. 40 feet from shore | 08/18/1997 60
1 | West side of beach pier, approx. 40 feet from shore | 09/03/1997 120
1 | West side of beach pier, approx. 40 feet from shore | 09/08/1997 210
1 | West side of beach pier, approx. 40 feet from shore | 09/15/1997 41
1 | West side of beach pier, approx. 40 feet from shore | 04/06/1998 0
1 | West side of beach pier, approx. 40 feet from shore | 04/20/1998 0
2 | East side of beach pier, approx. 40 feet from shore 05/18/1998 20
1 | West side of beach pier, approx. 40 feet from shore 5/18/1998 70
1 | West side of beach pier, approx. 40 feet from shore | 05/27/1998 370
2 | East side of beach pier, approx. 40 feet from shore 05/27/1998 370
2 | East side of beach pier, approx. 40 feet from shore 06/08/1998 0
1 | West side of beach pier, approx. 40 feet from shore | 06/08/1998 1,140
3 | Terminal end of pier 06/12/1998 2,040
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CENTER LAKE E CoLI DATA, MAY 1996 TO AuGusT 2003
Kosclusko COUNTY HEALTH DEPARTMENT

Sampling Location, Number and Description Date E Coli
(cfu/100mL)

2 | East side of beach pier, approx. 40 feet from shore 06/12/1998 60
1 | West side of beach pier, approx. 40 feet from shore | 06/12/1998 1,480
2 | East side of beach pier, approx. 40 feet from shore 06/15/1998 245
1 | West side of beach pier, approx. 40 feet from shore | 06/15/1998 30
1 | West side of beach pier, approx. 40 feet from shore | 06/16/1998 1,650
3 | Terminal end of pier 06/16/1998 550
2 | East side of beach pier, approx. 40 feet from shore 06/16/1998 100
4 | Near outfall from shore 06/16/1998 0
1 | West side of beach pier, approx. 40 feet from shore | 06/18/1998 0
2 | East side of beach pier, approx. 40 feet from shore 06/18/1998 0
1 | West side of beach pier, approx. 40 feet from shore | 06/22/1998 70
2 | East side of beach pier, approx. 40 feet from shore 06/22/1998 1,080
4 | Near outfall from shore 06/29/1998 540
2 | East side of beach pier, approx. 40 feet from shore 06/29/1998 40
1 | West side of beach pier, approx. 40 feet from shore | 06/29/1998 260
2 | East side of beach pier, approx. 40 feet from shore 07/13/1998 30
1 | West side of beach pier, approx. 40 feet from shore | 07/13/1998 60
2 | East side of beach pier, approx. 40 feet from shore 07/20/1998 50
1 | West side of beach pier, approx. 40 feet from shore | 07/20/1998 0
1 | West side of beach pier, approx. 40 feet from shore | 07/27/1998 440
2 | East side of beach pier, approx. 40 feet from shore 07/27/1998 120
2 | East side of beach pier, approx. 40 feet from shore 08/03/1998 65
1 | West side of beach pier, approx. 40 feet from shore | 08/03/1998 180
2 | East side of beach pier, approx. 40 feet from shore 08/10/1998 65
1 | West side of beach pier, approx. 40 feet from shore | 08/10/1998 180
1 | West side of beach pier, approx. 40 feet from shore | 08/17/1998 440
2 | East side of beach pier, approx. 40 feet from shore 08/17/1998 75
1 | West side of beach pier, approx. 40 feet from shore | 08/24/1998 500
2 | East side of beach pier, approx. 40 feet from shore 08/24/1998 190
1 | West side of beach pier, approx. 40 feet from shore | 08/31/1998 140
2 | East side of beach pier, approx. 40 feet from shore 08/31/1998 50
2 | East side of beach pier, approx. 40 feet from shore 05/17/1999 5
1 | West side of beach pier, approx. 40 feet from shore | 05/17/1999 13
1 | West side of beach pier, approx. 40 feet from shore | 05/24/1999 23
2 | East side of beach pier, approx. 40 feet from shore 05/24/1999 23
1 | West side of beach pier, approx. 40 feet from shore | 06/01/1999 200
2 | East side of beach pier, approx. 40 feet from shore 06/01/1999 35
1 | West side of beach pier, approx. 40 feet from shore | 06/07/1999 50
2 | East side of beach pier, approx. 40 feet from shore 06/07/1999 2
1 | West side of beach pier, approx. 40 feet from shore | 06/14/1999 190
2 | East side of beach pier, approx. 40 feet from shore 06/14/1999 0
1 | West side of beach pier, approx. 40 feet from shore | 06/21/1999 12
2 | East side of beach pier, approx. 40 feet from shore 06/21/1999 14
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CENTER LAKE E CoLI DATA, MAY 1996 TO AuGusT 2003
Kosclusko COUNTY HEALTH DEPARTMENT

Sampling Location, Number and Description Date E Coli
(cfu/100mL)

2 | East side of beach pier, approx. 40 feet from shore 06/28/1999 63
1 | West side of beach pier, approx. 40 feet from shore | 06/28/1999 89
2 | East side of beach pier, approx. 40 feet from shore 07/06/1999 25
1 | West side of beach pier, approx. 40 feet from shore | 07/06/1999 66
1 | West side of beach pier, approx. 40 feet from shore | 07/13/1999 2
2 | East side of beach pier, approx. 40 feet from shore 07/13/1999 6
2 | East side of beach pier, approx. 40 feet from shore 07/19/1999 17
1 | West side of beach pier, approx. 40 feet from shore | 07/19/1999 120
1 | West side of beach pier, approx. 40 feet from shore | 07/26/1999 120
2 | East side of beach pier, approx. 40 feet from shore 07/26/1999 43
1 | West side of beach pier, approx. 40 feet from shore | 08/02/1999 14
2 | East side of beach pier, approx. 40 feet from shore 08/02/1999 13
1 | West side of beach pier, approx. 40 feet from shore | 08/09/1999 14
2 | East side of beach pier, approx. 40 feet from shore 08/09/1999 23
2 | East side of beach pier, approx. 40 feet from shore 08/17/1999 20
1 | West side of beach pier, approx. 40 feet from shore | 08/17/1999 285
1 | West side of beach pier, approx. 40 feet from shore | 08/30/1999 3
2 | East side of beach pier, approx. 40 feet from shore 08/30/1999 10
1 | West side of beach pier, approx. 40 feet from shore | 09/07/1999 11
2 | East side of beach pier, approx. 40 feet from shore 09/07/1999 15
2 | East side of beach pier, approx. 40 feet from shore 05/22/2000 15
1 | West side of beach pier, approx. 40 feet from shore | 05/22/2000 360
2 | East side of beach pier, approx. 40 feet from shore 05/22/2000 12
1 | West side of beach pier, approx. 40 feet from shore | 05/30/2000 2,400
2 | East side of beach pier, approx. 40 feet from shore 06/05/2000 5
1 | West side of beach pier, approx. 40 feet from shore | 06/05/2000 78
1 | West side of beach pier, approx. 40 feet from shore | 06/07/2000 115
2 | East side of beach pier, approx. 40 feet from shore 06/07/2000 20
2 | East side of beach pier, approx. 40 feet from shore 06/12/2000 1
1 | West side of beach pier, approx. 40 feet from shore | 06/12/2000 0
2 | East side of beach pier, approx. 40 feet from shore 06/19/2000 2
1 | West side of beach pier, approx. 40 feet from shore | 06/19/2000 4
1 | West side of beach pier, approx. 40 feet from shore | 06/26/2000 29
2 | East side of beach pier, approx. 40 feet from shore 06/26/2000 7
2 | East side of beach pier, approx. 40 feet from shore 07/05/2000 30
1 | West side of beach pier, approx. 40 feet from shore | 07/05/2000 200
2 | East side of beach pier, approx. 40 feet from shore 07/10/2000 0
1 | West side of beach pier, approx. 40 feet from shore | 07/10/2000 3
2 | East side of beach pier, approx. 40 feet from shore 07/17/2000 6
1 | West side of beach pier, approx. 40 feet from shore | 07/17/2000 5
2 | East side of beach pier, approx. 40 feet from shore 07/24/2000 31
1 | West side of beach pier, approx. 40 feet from shore | 07/24/2000 4
2 | East side of beach pier, approx. 40 feet from shore 07/31/2000 15
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CENTER LAKE E CoLI DATA, MAY 1996 TO AuGusT 2003
Kosclusko COUNTY HEALTH DEPARTMENT

Sampling Location, Number and Description Date E Coli
(cfu/100mL)

1 | West side of beach pier, approx. 40 feet from shore | 07/31/2000 0
2 | East side of beach pier, approx. 40 feet from shore 08/07/2000 42
1 | West side of beach pier, approx. 40 feet from shore | 08/07/2000 610
2 | East side of beach pier, approx. 40 feet from shore 08/10/2000 52
1 | West side of beach pier, approx. 40 feet from shore | 08/14/2000 1,600
2 | East side of beach pier, approx. 40 feet from shore 08/18/2000 120
1 | West side of beach pier, approx. 40 feet from shore | 08/18/2000 100
1 | West side of beach pier, approx. 40 feet from shore | 08/21/2000 35
2 | East side of beach pier, approx. 40 feet from shore 08/21/2000 52
1 | West side of beach pier, approx. 40 feet from shore | 08/28/2000 120
2 | East side of beach pier, approx. 40 feet from shore 08/28/2000 730
2 | East side of beach pier, approx. 40 feet from shore 05/14/2001 2
1 | West side of beach pier, approx. 40 feet from shore | 05/14/2001 7
2 | East side of beach pier, approx. 40 feet from shore 05/21/2001 24
1 | West side of beach pier, approx. 40 feet from shore | 05/21/2001 6
2 | East side of beach pier, approx. 40 feet from shore 05/29/2001 40
1 | West side of beach pier, approx. 40 feet from shore | 05/29/2001 20
1 | West side of beach pier, approx. 40 feet from shore | 06/11/2001 0
2 | East side of beach pier, approx. 40 feet from shore 06/11/2001 0
2 | East side of beach pier, approx. 40 feet from shore 06/18/2001 60
1 | West side of beach pier, approx. 40 feet from shore | 06/18/2001 60
1 | West side of beach pier, approx. 40 feet from shore | 06/25/2001 10
2 | East side of beach pier, approx. 40 feet from shore 06/25/2001 20
1 | West side of beach pier, approx. 40 feet from shore | 07/02/2001 10
2 | East side of beach pier, approx. 40 feet from shore 07/02/2001 10
1 | West side of beach pier, approx. 40 feet from shore | 07/09/2001 340
2 | East side of beach pier, approx. 40 feet from shore 07/09/2001 50
2 | East side of beach pier, approx. 40 feet from shore 07/10/2001 30
1 | West side of beach pier, approx. 40 feet from shore | 07/10/2001 40
2 | East side of beach pier, approx. 40 feet from shore 07/16/2001 0
1 | West side of beach pier, approx. 40 feet from shore | 07/16/2001 100
2 | East side of beach pier, approx. 40 feet from shore 07/24/2001 10
1 | West side of beach pier, approx. 40 feet from shore | 07/24/2001 150
2 | East side of beach pier, approx. 40 feet from shore 08/01/2001 40
1 | West side of beach pier, approx. 40 feet from shore | 08/01/2001 30
1 | West side of beach pier, approx. 40 feet from shore | 08/06/2001 0
2 | East side of beach pier, approx. 40 feet from shore 08/06/2001 90
1 | West side of beach pier, approx. 40 feet from shore | 08/13/2001 10
2 | East side of beach pier, approx. 40 feet from shore 08/13/2001 160
2 | East side of beach pier, approx. 40 feet from shore 08/20/2001 40
1 | West side of beach pier, approx. 40 feet from shore | 08/20/2001 130
2 | East side of beach pier, approx. 40 feet from shore 08/27/2001 20
1 | West side of beach pier, approx. 40 feet from shore | 08/27/2001 30
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CENTER LAKE E CoLI DATA, MAY 1996 TO AuGusT 2003
Kosclusko COUNTY HEALTH DEPARTMENT

Sampling Location, Number and Description Date E Coli
(cfu/100mL)

2 | East side of beach pier, approx. 40 feet from shore 05/23/2002 30
1 | West side of beach pier, approx. 40 feet from shore | 05/23/2002 140
2 | East side of beach pier, approx. 40 feet from shore 05/28/2002 20
1 | West side of beach pier, approx. 40 feet from shore | 05/28/2002 1,100
2 | East side of beach pier, approx. 40 feet from shore 06/03/2002 40
1 | West side of beach pier, approx. 40 feet from shore | 06/03/2002 40
2 | East side of beach pier, approx. 40 feet from shore 06/10/2002 20
1 | West side of beach pier, approx. 40 feet from shore | 06/10/2002 220
2 | East side of beach pier, approx. 40 feet from shore 06/17/2002 0
1 | West side of beach pier, approx. 40 feet from shore | 06/17/2002 70
1 | West side of beach pier, approx. 40 feet from shore | 06/24/2002 0
2 | East side of beach pier, approx. 40 feet from shore 06/24/2002 20
1 | West side of beach pier, approx. 40 feet from shore | 07/01/2002 30
2 | East side of beach pier, approx. 40 feet from shore 07/01/2002 40
2 | East side of beach pier, approx. 40 feet from shore 07/08/2002 50
1 | West side of beach pier, approx. 40 feet from shore | 07/08/2002 50
1 | West side of beach pier, approx. 40 feet from shore | 07/15/2002 30
2 | East side of beach pier, approx. 40 feet from shore 07/15/2002 0
2 | East side of beach pier, approx. 40 feet from shore 07/22/2002 120
1 | West side of beach pier, approx. 40 feet from shore | 07/22/2002 500
2 | East side of beach pier, approx. 40 feet from shore 07/29/2002 70
1 | West side of beach pier, approx. 40 feet from shore | 07/29/2002 160
2 | East side of beach pier, approx. 40 feet from shore 08/05/2002 500
1 | West side of beach pier, approx. 40 feet from shore | 08/05/2002 130
2 | East side of beach pier, approx. 40 feet from shore 08/12/2002 0
1 | West side of beach pier, approx. 40 feet from shore | 08/12/2002 30
1 | West side of beach pier, approx. 40 feet from shore | 08/19/2002 460
2 | East side of beach pier, approx. 40 feet from shore 08/19/2002 510
1 | West side of beach pier, approx. 40 feet from shore | 08/26/2002 110
2 | East side of beach pier, approx. 40 feet from shore 08/26/2002 100
1 | West side of beach pier, approx. 40 feet from shore | 05/27/2003 31.8
2 | East side of beach pier, approx. 40 feet from shore 05/27/2003 0
1 | West side of beach pier, approx. 40 feet from shore | 06/02/2003 111.2
2 | East side of beach pier, approx. 40 feet from shore 06/02/2003 6.3
2 | East side of beach pier, approx. 40 feet from shore 06/09/2003 2
1 | West side of beach pier, approx. 40 feet from shore | 06/09/2003 727
2 | East side of beach pier, approx. 40 feet from shore 06/16/2003 58.1
1 | West side of beach pier, approx. 40 feet from shore | 06/16/2003 21.6
1 | West side of beach pier, approx. 40 feet from shore | 06/23/2003 35
2 | East side of beach pier, approx. 40 feet from shore 06/23/2003 11
1 | West side of beach pier, approx. 40 feet from shore | 06/30/2003 579.4
2 | East side of beach pier, approx. 40 feet from shore 06/30/2003 69.7
1 | West side of beach pier, approx. 40 feet from shore | 07/07/2003 517.2
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CENTER LAKE E CoLI DATA, MAY 1996 TO AuGusT 2003
Kosclusko COUNTY HEALTH DEPARTMENT

Sampling Location, Number and Description Date E Coli
(cfu/100mL)

2 | East side of beach pier, approx. 40 feet from shore 07/07/2003 461.1
1 | West side of beach pier, approx. 40 feet from shore | 07/08/2003 770.1
2 | East side of beach pier, approx. 40 feet from shore 07/08/2003 2,419.2
2 | East side of beach pier, approx. 40 feet from shore 07/14/2003 63.1
1 | West side of beach pier, approx. 40 feet from shore | 07/14/2003 36.4
2 | East side of beach pier, approx. 40 feet from shore 07/21/2003 387.3
1 | West side of beach pier, approx. 40 feet from shore | 07/21/2003 387.3
2 | East side of beach pier, approx. 40 feet from shore 07/22/2003 93.2
1 | West side of beach pier, approx. 40 feet from shore | 07/22/2003 261.3
2 | East side of beach pier, approx. 40 feet from shore 07/28/2003 186
1 | West side of beach pier, approx. 40 feet from shore | 07/28/2003 123.6
1 | West side of beach pier, approx. 40 feet from shore | 08/04/2003 172.3
2 | East side of beach pier, approx. 40 feet from shore 08/04/2003 75.2
1 | West side of beach pier, approx. 40 feet from shore | 08/11/2003 76.8
2 | East side of beach pier, approx. 40 feet from shore 08/11/2003 28.8
1 | West side of beach pier, approx. 40 feet from shore | 08/18/2003 27.5
2 | East side of beach pier, approx. 40 feet from shore 08/18/2003 69.7
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APPENDIX VI:

HABITAT AND MICROINVERTEBRATE DATA SHEETS AND
SAMPLING STATION PHOTOGRAPHS




HABITAT ASSESSMENT FIELD DATA SBEET—LOW GRADIENT STREAMS (FRONT)

trangient).

. " { Mixture of substrate
2. Pool Substrate

materials, with gravel
Characterization | and firm sand prevalent;
. root mats and submerged

| vegetation commeon.

SCORE

Even mix of large-
shallow, large-deep,

3. Pool Varlability
small-shalllow. small-

SCORE,

Little or no enlargement

Parameters te be evaluated in sampling reach

4, Sediment of islands or point bars

Deposition and less than <20% of
the bottom affected by
sediment deposition.

SCORE

- Water reaches bage of
5. Channel Flow’ | both lower banks, and
Status minimal amount of

channel substrate is

mud, or clay; mud may
be dominant; some root -
mats and submerged

Majority o

bar formation, mostly

bottom affected; slight

available channel; or
<25% of channel

exposed.
SCORE-

Mixture of soft sand,

vegetation present.

£ pools large-
gows_hmr.

deep; very

Some new increase in .

from gravel, sand or fine
sediment; 20-50% of the

deposition in pools,

Water fills >75% of the

substrate ig exposed.

| more prevalent than deep

{ constrictions, and bends;

| Water fills 25-75% of the

STREAM NAME Thoecnnce  {Rjver| LocATION = o0 Y
STATION #: RIVERMILE éTREAM_CLASS
LAT LONG 'RIVER BASIN
‘STORET # AGENCY
[ INVESTIGATORS 2SR, /R |
FORM COMPLETED BY DATE /21 /03 . | REASON FOR SURVEY
. TIME AM  BM
" Habltat . Condition Category .
Parameter — - -
Optimal Suboptimal " Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; Tack of habitat is
Substrate/ epifaunal colonization full colonization availabifjiydess than obvious; substrate”
Avallable Cover | and fish cover; mix of ﬁ::entml; adequate desirabfe; substrato ungtable or lacking,
snags, submerged logs, bitat for maintenance frequently disturbed or
undercut banks, cobble | of populations; presence | removed.
or other stable habitat of additional substrate in
and at stage to allow fuil | the form of newfall, but
colonization potentiai not yet prepared for
(i.c., logs/snags that are colonization {may rate at
et new fail and ot high end of scaleg.

All mud or ¢lay or sand
bottom; little or no root
mat; no sub

vegetation,

Shallow pools much

pools, :

Moderate deposition of
new gravel, sand or fing
sediment on old and new
bars; 50-80% of the
bottom affected;
sediment deposits at
obstructions,

moderate deposition of -
pools prevalen;

available channel, and/or
riffle substrates are .
mostly exposed.

Hard-pan clay or ‘
bedrock; no root mat or -
vegetation,

Majotity of pools small-
shnilow or plc’mls absent,

Heavy deposits of fine
material, mcreased bar
devel, t; more than
80% of the bottom
changing frequently:
pools almost absent due
to substantial sediment
deposition.

Very little water in
channe! and mostly
present as standing
pools.

Rapid Bioassessment Protocols For Use in Streams and Wadea

Macroinvertebrates, and Fish, Second Edition - Form 3
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] fppemee, R?ve‘t-"- . .
HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Habitat ’ B Conditlon Category
Parameter -
Optimal , Suboptimal Mar&lnnl Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or_ present, usually in areas | extensive; embankments | gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures gl)% of the stream reach
) normal pattern. evidence of past present on both banks; | channelized and
channelization, i.e., and 40 to 80% of stream disrupted. Instream
dredging, (greater than reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely.
present, but recent .
channelization is not

present

SCORE

The bends in the stream

The bends in the stream | The bends in the stream | Channel straight;

7.Channel - |increase the stream increase the stream increase the stream - waterway. has been
Sinuosity length 3 to 4 times length 110 2 times length 1 to 2 times channelized for a long
. |longerthan if it wasina |longer than if it was in a longer than if it was ina | distance.

straight line. (Note - straight line, straight line.
channel braiding is ‘ . .
considered normal in
coastal plains and other
- | low-lying areas. This . :
parameter is not easily . S §
rated in those areas.) .

. . Banks stable; evidence | Moderately stable; Moderately unstable; 30- | Unstable; many eroded . 4
8. Bank Stabllltz of crosion or bank failure | infrequent, small areas of | 60% of banik in reach has | areas; "raw" areas )
(score each bank) | absent or riinimal; fittle | erosion mostly healed  fareas of erosion; high frequent alorig straight :

: potential for future over. 5-30% ofbank in | erosion potential during | sections and bends; . 7
problems, <5% of bank | reach has areas of - floods. - obvious bank sloughing; 3
affected. erosion.

60-100% of bank has
erosional scars. .

SCORE ___(LB)
SCORE_-_(RB)

s | More then 90% of the | 70-90% of the 50-70% of the Less than 50% of the
9. Vegetative -| streambank suifaces and | streambank surfacés streambank surfaces streambank surfaces
Protectlon (score | immediate riparian zone | covered by native covered by vegetation; | covered by vegatation;
each bank) covered by native vegetation, but one class | disruption obvious; disruption of streambank
i vegetation, including of plants is not well- patches of bare 30il or vegetation is very high;

Parameters to be evaluated broader than sampling reach

Note: determine ' | trees, understory shrubs, | represented; disruption” closely cropped vegetation hag been

left or right side by | or nonwoody evident but not affecting | vegetation common; less | removed to ,
facing downstream. | macrophytes; vegetative | full plant growth - than one-half of the 3 centimoters or less in
disruption through potential to any great Eo_tential plant stubble average stubble height.
’ grazing or mowing extent, more than one- eight remaining, :

ininimal or not evident; | half of the potential plant | +
-almost all plants allowed stubble height _
to grow naturaily.

SCORE___(LB)
SCORE __ (RB)

Width of riparian zone | Width of riparian zone 6- | Width -of ri arian zone

Width of riparian zone

10. Riparian - K >18 meters; human 12-18 meters; human 12 moters; human <6 meteru: little or no

Vegetatlve Zone activitios (i.e., parking | activities have impacted | activities have impacted riparian vegetation due

Width (score each :ots, rdadbeds, S:lg:r—cuts. zone only minimally. zone a great deal. to human activities.
iparian zo awns, or ¢crops) have not K wo

bank riparian zonf:) impacted zone,

SCORE__ (LB}

| SCORE__ (RB)

Total Sco.r(j-. _La_z

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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. m Qualitative Habitat Evaluation Index Field Sheet QHE! Score:

River %73: RM;__ Stream: Treecn, A oa § vl

Date: T/X/O™ . Location: SOO Nl

Scorers Full Name: Affillation: :

1] SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES:; Estimate % present

TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY
BO-BLOR/MBLESIN. . WA-GRAVELE) S5 _S Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
OO-BONDERT] ___ CeEANDE] 95T S O-LIMESTONE [1] SLT: - SILT HEAVY [-2] .
DUBCORBLES] ___ (YDeEDROGK(S) . @-TILS [ O -SILT MODERATE {-1] Substrate
TLEHHAROFAN 4} Q@oEtRTYSE __ _RCWETLANDS[O]  ESILT NORMAL [0]
BOMICKE  ____ BOARTECAUGL _ _‘DeARDRAN[)] osureree) (|15
CFERSILT 2] e Fom P Shorudge Odginatng 1 .SANDSTONE [0] EMBEDDED B -EXTENSIVE [-2) Nax 30
____________________ ~ =~ ===~ H-RP/RAP[0]  NESS: B -MODERATE [-1]

NUMBER OF SUBSTRATE TYPES: 4 or More [2] O-LACUSTRINE [0] . "NORMAL [0

(High Quality Only, Score 5 or ») )gs or Less {0] C}-SHALE [-1] I )gNON-E [1[]I

COMMENTS : [+COAL FINES [-2] _

2] INSTREAM COVER (Give each cover type a score of O to 3; see back for instructions) AMOUNT: {Check ONLY Oneor _

(Structure) TYPE: Scors All That Occur - ' check 2 and AVERAGE) Cover

éuz{ﬁmwﬂmw o 00kS-T0em (2] X OXBOWS, BACKWATERS (1]  [J - EXTENSIVE » 75% (1]
€ L T RODTWABS [1} - __AQUATIC MACROPHYTES [1] - JR% MOBERATE 25-7%% iyl

X SHELLUYS (b SEON: WATER) £t —.BOULBERS [} ASLBGS R WOODY DEBRIS [1]  T3- SPARSE 5-28% (3] Max 20
X RooTmats ) - COMMERTS:

B - HEARLY ABSENT < 5%[1]

3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check 2 and AVERAGE )

INUOSITY . DEVELOPMEN] CHA T STABILITY MODIFICATIONS/OTHER - Channel
C-HGH [ - Cr- DICELRENT [7] ICRONE T8, 0~ BIGH, [3) - SNAGGING - - IMPOUND.,
S MODERTE (3] I BOCDS] . - RECOVERED (4] T MODERSTE [2] O- RELOCATION  £3- [SLANDS - (A
Boig i TR - O T D+RECOVERING [3] 11~ LOW (1] 0 - CANOPY REMOVAL [ - LEVEED Max 20
& WOKE ) £ BOGk {1] L1 BECENT OF MO : [J - DREDGING O - BANK SHAPING

' RECOVERY:[1] "+ 13- ONE SIDE CHANNEL MODIFICATIONS
COMMENTS: T :

- 4]. RIPARIAN ZONE AND BANK EROSIONcheck ONE box per bank or check 2 and AVERAGE per bank) f River Right Looking Downstream §

RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN) BANK EROSION Riparian

L R (Per Bank} ’ L R.({Most Predominant Per Bank) L R L R (PerBank) -

* (- WIDE > Som 4 L1 JIEFGREST, SwaMP [3). - L CCONSERVATION:TILLAGE [1] 1§ C1-NONE/LITTLE {3]
“L3HD- REIDERKTE 10:50m (3] &)L SHRUB OR OLD FIELD [2} O @ -URBAN OR INBUSTRIAL [0] MMOBEIWE [2]

. R FRARROIN 5+ 401 3} N RESIDENTIAL SRRK NEW FIELD [1] - -OPEY PASTUREROWEROP ] B -HeAvY/SEVERE[1]Max 10
JP0E: VRV HARREW <5 t{t] "B} EIVFENCED FASTURE [1]

O 61-MIMNG/CONSTRUCTION [0

» COMMENTS:
5.]POOL/GLIDE AND RIFFLE/RUN QUALITY ' ' Bool/
MAX. DEPTH _ MORPHOLOGY CURRENT VELOCITY [ POOLS & RIFFLESI]  Current
(Check 1 ONLY?) (Check 1 or 2 & AVERAGE) (Check All That Apply) _ :
8- >tm 8 CPonLWIDTH > RIFFLEWIBTH [2] [2--EDBIES[1] - 51 -TORRENTIALL-1] . :
S 07t 41 CENPOOLWIOTH = RIFFLEWIDTIIITE  p1radTp EI-INTERSTITIALE-1] —
O- L&0Herfd] - B4-POTLWIDTH < RIFFLEW: [} PMODERATE [1] . E3-INTERMITTENT[-2] -
- G- ety 1) "O1-SEOW [1] 3 -VERY FASTEf]
{3+ <0:Im[PODL0]  COMMENTS: ' _
CHECK ONE OR CHECK 2 AND AVERAGE Riffie/Run
RIFFLE DEPTH RUN DEPTH . RIFFLE/RUN SUBSTRATE RIEFLE/RUN EMBEDDEDNESS ([
B -'Best Areas >10 cm [2] E1- MAX> 50 [2]  EFSTABLE (e.g,,Cobble, Boulder) [2] O- NONE [2]
B Bast Areas 5-16-em{1] %MAX <30[1] ~ GFMOD, STABLE (e.g.,Large Gravel) [1] - Low [1] o Max 8
Fill Best Arens <5cm - SEUNSTABLE (Fine Gravet,Sand) [4] =T MODERATE [0) Gradient
IRIFFLERO] ‘ . E1- EXTENSIVE [-1]
COMMENTS: . 0 NO RIFFLE [Metric=0]- :
- Max 10
6] GRADIENT (ft/mi); DRAINAGE AREA (sqmi):___ %PoOL: [ ] “%GLIDE] |
. 0, -
st s et et e %RIFFLE] | %RUN:
EPA 4520 : '

06/24/01




PHYSICAL CHARACTERIZATION/VVATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME Tipoecgnee ®uvel~ | LOCATION =0 N
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # ACENCY
INVESTIGATORS £5 R, ﬂk‘r‘
FORM COMPLETED BY %ﬂl’g B/a/os REASON FOR SURVEY
M PM
0 CARE™ STUDY
WEATHER " Now Past24  Has there heavy rain fn the last 7 days?
CONDITIONS hours ava Eﬁ‘ & heavy rain in the las ays?
a storm (heavy rain Q
rain (s(:lead\;ym:l)) Q CAlr 'I‘emperamregs-. "F ar Rq¢fo [
D showers (intermittent) O Oth
%0 %cloud cover Q9 - Uther
‘clear/sunny o
SITE LOCATION/MAY || Drawa map of the site and indicate the areas sampled (or attach a photograph)
' : ' -
t/(?sfream ard Downgtream  Fac "‘j
Photos are atinched
STREAM Stpeam Subaystem Stream Type i
CHARACTERIZATION||-Q{Perennial = O Intermitieit 0 Tidal a Coldwater B Warmwater
Stream Origin Catchment Area_ km?
Q-Glacia]- u] Efrmg-fcd
- Q Non-glacial montane ixture of origing
0 Swamp and bog - QOther _ —~

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Perzphyton Benthic

Macromvertebrates and Fish, Second Edition - Form I

A-S




. TS W ?r\ e
PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK) L
WATERSHED PrEdominant Sull'ruundlng Landuse Local Watershed NPS Pollution
FEATURES . orest L3 Commercial o evidence (1 Some potential sources
Q Field/Pasture 2 Industria Q Obvious sources
Q Agricultural Q1 Other
“&.Residential Local Watershed Erosion
ONone akffoderate O Heavy
RIPARIAN cate the dominant d record the d nt speci
VEGETATION s PR s oRGms.gesc o P et terbacenis
(18 meter buffer) : ] : :
dominant spectes present
INSTREAM ' Estimated Reach Length _ {00 m Canopy Cover :
FEATURES A OPartly open O Partly shaded  (Bhaded i
Estimated Stream Width f ,S m — :
High Water Mark a _m ,
Sampling Reach Area m! : i
. Propertion of Reach Represented by Stream :
Area In km? (m*x1000) km® Mor%![lology Types :
iffle % SRun RO 4 ;
Estimated Stream Depth [ m Pool % :
Surface Velocity - --3 mfsec . - Channelized O Yes m o l
(at thalweg) " . ' i
Dam Present {1 Yes ‘&N‘o !
LARGE WOODY wp 1O m
DEBRIS . :
Density of LWD m¥km? (LWI/ reach area) :
AQUATIC Indicate the dominant type dnl recard the dominant species present ‘ ;e : «,
VEGETATION Q Rooted emergent O Rooted submergent QO Rooted floating 0 Free floating 7
3 Floating Algae AZpitached Algae )
dominant species present
- Portion of the reach with aquatic vegetation | %
WATERQUALITY | Temperature_____oc 73R sZgjer Odors ?
. “SNormal/None Q Sewage K
. W 4 :5_5 l» 8 ll;,et{‘oleum 8 giélenucal : C
i ey ishy er. ;
Dissolved Oxygen :ZQ{,Q% : A
6 Water Surface Oils .
pH_B 72 , fliek QSheen Q1Globs O Flecks 4
‘ l 23 ‘Nene, (1 Other, ‘
A Torbidity r-ﬁ .
‘ . Tyrbidity l(.!lf not measured) ) 4
WQ Instrument Used lear * Q Slightly turbid O Turbid R
DR P = 1.0 0 Opaque O Staine O Other o
SEDIMENT/ Odors ' Deposits
SUBSTRATE | KNormal QSewage O Petroleum 0 Sludge’ O Sawdust O Paper fiber ,ﬁéand
‘ 8 gl'g:mical - QAnaerobic QO None O Relict shells Q Other
er, : Co
- Looking at stones which are not deeply
1 o ~ embedded, gre the undersides black in color?
M&em QSlight O Moderate Tt Profuse = [ Yes %o -
INORGANIC SUBSTRATE, COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should xdd up to 100%) - . (does not necessarily add up to 100%)
Substrate Diameter % Composition-tn *| Substrate Characteristic % Composition in
Type Sampling Reach Type *'Sampling Area
Bedrock . ‘ : Detritus sticks, wood, coarse plant | -
| materials (CBOM) 1 ES
Boulder | > 256 mm (10%) N . ‘
Cobhle 64-256 mm (2.5"-10") = Muck-Mud ?%?;:écﬁ')ery fine organic
Gravel | 2-64 mm (0.1"2.5") _5’5' o :
Sand 0.06-2mm (gritty) ) Mal grey, shell fragments
sit © | 0.004-0.06 mm =3 N

Clay < 0.004 mm (slick)

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form |




BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

. _ page . of
STREAMNAME Tiopicanrce Biver LOCATION 00O N
STATION # RIVERMILE STREAM CLASS
LAT LONG_____ | RIVERBASIN
STORET# K AGENCY
COLLECTED BY E.SEN R?DATE RV/03| LoT# C
TAXONOMIST £ 21 DATE SUBSAMPLE TARGET O 100 01200 G300 Q Other___
Enter Family and/or Genus and Species name on blaunk line.
Organisms No. | s | 11 jTCR Organisms No. | Ls ) Tt {Tcr
@ Oligochaeta ' I A 553 ! |Megaloptera w& '
| — . ‘ Coydiidn T4 [ =[] 1] @
Hirudinea | Coleoptera - | Hydeaph: 'V‘s’?ﬁu’\, W) A (e | @ shord bt
i sjtf”‘- T' == I lA E')B ‘ -‘_' Lmaf“f‘nfﬂf‘.
Tsopoda | Pwse’E VW anRegpbenidse | G| 4 JoB] | @]
' v laigvinidee [ Tlawl 0 |®
gipeas | R s MR A S ST

F@m ] A e Flias

Decapoda
O] ersh | 1A e8] !
GyErtemeropters o) dig™ | 14 [T 5% | = L

#) l Hﬂm\l"‘ . thropoda '
T | Batip - [P :F"-; _' r""‘—" | | T 28] 4 3"&?’%',,

@ Zonida Hé?lz:ﬁdn IS T &8 Cght Honcl (T pcoRy
) SHAONGMS, T

Y | Hepshapibie on | 29 R | Pegci?gggw
Musjfﬂi‘.

' Plecoptera

DicorT

Trichoptera

tame
£ MWRMW'
) SUOP i) Rirch pemectins, SHEED
G) teuo |y Helmpsiess | 23 [= |28l T ;
D Oviee [l i | @ |50 528 1
‘ ety | [® el

Hemiptera

Taxonomic certainty rating (TCR) 1-5: I=most certain, S={cast certain. If rating 18 3-5, give reason (e.g., missing gills), L= lfc stage:
I= immature; P = pupa; A = adult TI = Taxonomists initials :

Total No. Organisms Total No. Taxa

Rapid Bioassessment Protocols For Usé in Streams and Wadeable Rivers: Periphyton, Benthic ‘
Macroinvertebrates, and Fish, Second Edition - Form 3 o A-29




Center Lake Diagnostic Study - August 21, 2003 - Tippecanoe River, north of and adjacant to 300 N

Magrobenthes Quallitative Sample List

ORDER JFAMILY GENUS SPECIES COUNT _| TOLERANCE VALUES [FBI
Nematomorpha 0.000
Tubsllaria Planaria 4 0.000
Porifara Spongillidae 0.000
Pelecypoda Corbiculidas Corbigula fluminea 3 0.900
Lampsilinae Villosa is 1 0.000
Dralssenidag Drelssana polymorpha 1 0.000
Sphaerildas 0.000/
Gastropoda Ancylidas ] 0.000
Lymnasidas Fossaria 16 8 0.727
|Physidae Physella 2 8 0.121
Planorbidas 7 0.000
Planorbidae Planarbula 7 0.000
Bithyniidas Bithynia tentagulata 0.000
Annalid Hirudinea 10 0.000
Olligochaeta 1 0.000
Dacapoda 1 B8 0.081
Amphipuda 11 4 0.333
|lsepoda Asellidae 8 0.000
Ostracoda 8 0.000
Ephamaroptera Caenidaa Caenls 7 7 0.371
Ephoermerldag Hexagenia 36 0.000
12 Baetidas Baotls 1 4 030
Baetidag Bastis intercalaris 27 0000
Baotidaa Callibastis 58 .000
Haptageniidae Stenacron gilderslaavei 3.1 000
10 Heptageniidag Stenonema 29 4 .87
11 Siphlonuridae Amsletus 14 7 0.742
Ephomareilidae Timpanoga 1 0.000]
Leptophlebiidas 2 0.000]
Colaoptera Dytiscidae 5 0.000
Gyrinldae 2 § 0.078
Haliplidae 7 0.000
Dryopidas 5 0.000
Elmidaa 4 4 0.121
Psephenidae Psaphanus 4 4 0121
Hydrophiloldas 0.000
Hydrophilidase 12 0.000
Magaloptera Slatidas 4 0.000
Corydalidae Corydalus 1 4 0.030
14|Trichoptera Brachycentridas Brachycantrus 3 1 0.023
13 Helicopsychidas Helicopsyche 2 3 0.045
Hydropsychidae Hydropsyehe 4 0.000
] Hydropsychidae Hydropsyche 21 4 0.838
Hydroptilidae 4 0.000
Hydroptilidae Hydroptila 3.2 0.000
Leptoceridas Nectopsyche 4 0.000
16 Leptoceridas Qocetls 1 3 9,023
15 Limnephilidas [ 4 0.182
Malannidae -] 0.000
Philopotamidae 2 0.000
Phryganeidae Hagenalla 4 0.000
Polycentropodidae Cymelius € 0.000
Psychomyiidaa Lype 2 0.000
Hamiptera Belostomatidag 0.000
Corixidae 10 0.000
Gerridas [ 2,000
Nepidag 0.000
Placoplera Parlidaa Perlgsta 1 .000
Anlscptera Asashnidas k 0.000
Gomphidae Hagenlus 1 .008
Cordulegastridae E .000
Cordullidaa [ 0.000
Libeilulidaa g 0.000
| Zygoptera Calopterygldae 5 0.000
Calopterygidas Calopteryx a7 0.000
Cosnagrlonidae 6.1 0.000
Cosnagrionidas Argia 5.1 (.000
Lastidae ] 0.000
Diptera Caratopogonldae 8 (.000
Blood-red Chironomidae 10 0.000
Other Chironomidae -] 8 0.273
Cuiicidae 8 0.000
Simulidae [] 0,000
Tipulidae 3 0.000
Stratiomyidas [] 0.000
Tabanldag [] 0.000
TAXA RICHNESS 24
FBI 4.803
Scraper/Filter 1.828
EPT/Chironomidae 14.000
% Contribution of Domir 0.193
EPT Index 9.000

Comtmunlty Similarity Indices

CPOM
Total Number Collegtad

totai shredders

150

12
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAMNAME T1Ke Cefe Gffet | LOCATION UWorsay, IrJ

STATION # RIVERMILE STREAM CLASS

or other stable habitat of additional substrate in
and at stage to allow full | the form of newfall, but
colonization potential not yet prepared for

| Gie., logs/snags thatare | colonization {may rate at
fot new fall and pot high end of scale).
transient),

. pools
SCORE

Water reaches base of

channel substrate is substrate is exposed,
exposed. .

{ SCORE*

1

bitat for maintenance | frequently disturbed or
undercut bankaﬁacob le | of populations; presence | removed.

moderate deposition of -
1. !

. -} Water fills >75% of the | Water fills 25-75% of the
5. Channel Flow both lower banks, and available channel; or available channel, and/or
Status minimal amount of <25% of channel riffle substrates are .

mostly ex_posed.

LAT LONG " RIVER BASIN
STORET # AGENCY
| INVESTIGATORSZD>® AR T
FORM COMPLETED BY . DATE REASON FOR SURVEY
. ) TIME ™ — aM M .
" Habltat - L ‘ . . Condition Category .
Parameter T -
Optimal | Suboptimal " Marginal Poor
. Greater than 50% of 30-50% mix of stable - | 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ - ¢pifaunal colonization fult colonization availability less than obvious; substrate
Available Cover | and fish cover; mix of ﬁotenti'al; adequate desirable; substrate unstable or lacking.
snags, submerged logs, 4l

o
§
g P | Mixture of substrate Mixture of soft sand, All mud or clay orsand | Hard-pan clay or
2 | 2. Pool Substrate | materials, with gravel mud, or clay; mud may | bottom; little or no root bedrock; no root mat or
Characterization | and firm sand prevalent;.] be dominant; some root . | mat; no submerged vegetation,
5 . root mats and submurge&‘/ mats and submerged vegetation, ©
] . etation co getation present,
§ SCORE
E 1 Even mix of large- Majority of Fools large- | Shallow pools much hg:i'ority of pools smail.
L} 3, Paol Varlability | shallow, large-di ep, deep; very Iew shallow. |more prevalent than deep f shallow ot pools absent.
2 small-shallow, small- pools. . »
2 deep pool; rosent. _ -, -
§ SCORE i . L
5 : Little or no enlargement | Some new increase in . - | Moderate deposition of Heavy deposits of fine
% | 4. Sediment of islands or point bars | bar formation, mostly . |new gravel, sand or fine | | material, increased bar
& | Deposition and less than <20% of from gravel, sand or fine | seditnent on old and new | development; more than
the bottom affected by | sediment; 20.50% of the bars; 50-80% of the 80% of the bottom
sediment deposition. . bottom affected; slight [ bottomn affected: changing frequently;
deposition in pools. sediment deposits at pools altnost absent due
: . : obstructions, to substantial sediment
| constrictions, and bends; | deposition,

pools.

Very little water in
channel and mogtly
present as standing

Rapid Bioassessment Protocols For Use in Streams and Wadeabie Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 3

A-9
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

f

Parameters to be evalunted broader than sampling reach

Habitat Condition Category
Parameter . .
Optimal Suboptimal Marﬁl_nnl Poor
Channelization ot Some channelization Chanoelization may be | Banks shored with
6. Channel dredging absent or, present, usually in areas | extensive; embankments bion or cement; over
Alteration tninimal; stream with of bridge abutments; or shoring structures 0% of the stream reach
normal pattem. evidence of past present on both banks; | channelized and
chann_ehzauun, Le., and 40 to 80% of stream disrupted. Instream
dredging, {greater than reach channelized and babitateﬁmatly altered or
past 20 yr) may be disrupted, removed entirely.
present, but recent . :

SCORE

The bends in the stream
7. Channel increase the stream
Sinuosity length 3 to 4 times

longer than if it was in a
straight line. (Note -
channel braiding is
considered normal in
coastal plaing and other
- | low-lying areas. This
parametet is not easily
rated in these areas.)

Banks stable; evidence
of erosion or bank failure
absent or minirmal; little

| potential for future
problems, <5% of bank
affected.

8. Bank StabllltK
(store each ban

SCORE__ (LB)
SCORE ___(RB)

| More than 90% of the

9. Vegetative | streambank suifaces and

Protection (score | immediate riparian zone
each bank) covered by native . .

' vegetation, including
Note: determine ' | trees, understory shrubs,
left or right side by | or nonwoody

macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;

L almost all plants allowed
to grow naturally.

facing downstream.

SCORE __(LB)
SCORE ___ (RB)

+ | Width of riparian zone

10. Riparian - ‘1>18 meters; human

Vegetative Zone activities (i.c., parking

Width (score each }ots. roadbeds, gl;;lr-cutst.
iparian zo awns, or crops) have no

bank riparian zcmf) impacted zone.

SCORE __(LB) [fhee

SCORE___(RB)

Total Score _ﬂ_

-stubble height

channelization is not
present.

The bends in the stream
increase the stream
tength [ to 2 times
longer than if it was in a
straight line.

Moderately stable;
infrequent, small areas of
erosion mostly heated
over. 5-30% of bank in
reach has areas of
erosion,

70-80% of the
streambank surfacés
covered by native
vegetation, but one class
of plants is not well-
represented; disruption”
evident but not affecting
full plant growth
potential to any great
extent; more than one-
half of the potential plant

Temaining.

Width of riparian zone
12-18 meters; human

activities have impacted
zone only minimally.

increase the stream
length 1 to 2 times
longer than if it wasin a
straight line.

Moderately unstable; 30«
60% of bank in reach has
areas of erosion; high -
erosion potential during .
floods.

50-70% of the
streambank surfaces
covered by végetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation comimon; less
than one-half of the
atential plant stubble
eight remaining.

*

Width of riparian zone 6-
12 meters; hurnan
activities have impacted
zone a great deal.

The benda in the stream

Channel straight;
waterway. has been
channelized for a long -
distance.

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloufhing;
60-100% of bank has
eros

Less than 50% of the

al scars.

streambank surfaces
covered by vegetation;
disruption of streambank
vegetation ig very high;
vegetation has been
removed to

5 centimeters or less in
dverage stubble height.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3




Qualitative Habitat Evaiu

lores DlNer |
ation Index Field Sheet QHE! Score:

River Code:

RM:

Stream:__PliKe. Zoke O o Thagndid

Date:_t/9/0% Location:-

Scorers Full Name: Z2>% /AR

Affiliation:

1] SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES; Estimate % present

IYPE POOL RIFFLE . POOL RIFFLE 1] 1QIN SUBSTRATE QUALI

RIEIBLOR /U8RI 190 pim-GRAVEL 7} —— —_Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
DOEONRERE . mmsanbier — B-LIMESTONE [1] SILT: R SILT HEAVY [-2) :
BIDCOEBLE] _____ fMpeebRocks) — DTS [1} 03 -SILT MODERATE [-1] Substrate
THEFHARDSAN ) BfoEfRITUSE) __ o “WETLANDS[0] . E3-SILT NORMAL [0]
skl IR TIFIGIALIOLIO0 __ G -HARDPAN {0] o — e o DSUTFREE[] . W
LYERSILT [2) e Eram b Studge Originathg [ 5\ KDSTONE [0] EMBEDDED I -EXTENSIVE [-2] Max 20
_______________________________ BRIP/RAP 0]  NESS: JMODERATE [-1]

NUMBER OF SUBSTRATE TYPES: 4 or More [2] E2 -LACUSTRINE [0] 1 -NORMAL. [0]

(High Quality Only, Score 5 or ») % or Less [0] G -SHALE [-1] B-NONE [1]

COMMENTS, : —E-COAL FINES [-2] . -

2] INSTREAM COVER (Give sach cover type a score of 0 to 3; see back for Instructions)  AMOUNT: (Chack ONLY One or

(Strgmyre) E: Score All That Ocour ' . chack 2 and AVERAGE ) Cover .

R T - OOES>T0Cm [2] . OXBOWS, BACKWATERS [ O-EXTENSIVE > 75% [11]
PRI G T AN} — ROOTWADS [1] ~ AQUATIC MACROPHYYES [1]  [3- MOBERATE 28-75% [7) -
—SHALERWE EUSLOW WATERY 1Y —HOULNERS [1] —LOGS ORWODDY DEBRIS 1] CF- SBARSE 5-19% 3] Max 20
— NOOFMATS ) - COMMENTS: e - MEARLY ABSENT < BX[1]

- 3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check 2 and AVERAGE } Channel
SINUQSITY DEVELOPMENT . ST, DIFICATIONS/QTHER * anne
- HIGH. [4] £F- ENCRLLERT {7] 21 NOME o, ,Sé SHIGH[3] ~ O-SNAGGING [3- IMPOUND.

0 OBERAYE (3] H1- GOBR:(5] . B-RECOVERED (4} -0 MOBERIE 2] Q- RELOCATION 0 - ISLANDS G
mgﬁm@] : - Ry . -ﬂ‘¥~‘&$ﬁhﬂﬁma».'f3] " - LOW [1] [I- CANOPY REMOVAL L3 - LEVEED Max 20

Xﬁ.-ﬂmn i .mmawﬁ.]; ' = REEENT OR NO - 0 - DREDGING £1- BANK SHAPING
) Lo RECOVERYTH] - [1- ONE SIDE CHANNEL MODIFICATIONS

COMMENTS: e

* 4]. RIPARIAN ZONE AND BANK EROS‘IC)

)N check ONE box per bank or chack 2 and AVERAGE per bank) P River Right Looking Downstream §

6] GRADIENT (ft/mi): DRAINAGE AREA (sq.m)

¥ Bast areas must be large snough 10 supgott & populstion of rifffe-obiigate species
N — -

%POOL: { O] %GLIDE!
%RIFFLE] | %RUN:

RIPARIAN WIDTH . FLOOD PLAIN QUALITY (PAST 100 Meter IPARIAN BANK EROSION Riparian
L R {PerBank) L R.(Most Predominant Par Bank) L R ] L R (Per Bank)

¥ LR WIDE > SOG4 - . B2 TOFOREST, SWimp (3] ‘ L} CCONSERVATION TILLAGE [1] »%NONEIUTTL’E {31
L SBERATE :50m[3] R EHSHRUB OR OLD FIELD (2] "URBAN OR INDUSTRIAL 0] B (3-MODBRATE {2]

R RHRRON S0 18] - \E0EFRESIBENTIAL PARK,NEW FIELD [1] JBIEl-OPEN PASTURE;ROWCROP [] [ f-HEAVY/SEVERE[1]MEX 10
TIEL: NARY NARMON<5:ni{1] B E3-FENCED BASYURE fr) 1 -ET-MENINGCONSTRUCTION [0}
R KoRE) o .

»  COMMENTS:

.- 5.JPOCL/GLIDE AND RIFFLE/RUN QUALITY Pool/
MAX, DEPTH - MORPHOLOGY - CURRENT VELOCITY [POOLS & RIFFLESI]  Current
(Check 1 ONLY1) {Check 1 or2 & AVERAGE) (Check All That Apply)

- >tm 8] B POBL WIDTH > RIFPLE WAGTH [2] E-EDPIES[1] CO-TORRENTIALL-1]
- &7-tm [4 -"-myﬂtam:'wmm;;-’nmswmu:m- -E1FASTE E-INTERETITIALL-1] " - Wax 12
8- Q4D 7 il ‘B -POBL-WIDTH < RIFFLE W; [4]- 'WGQBERA'E! 0. G-INTERMITTENT[-2]
- 8- 0.2-tm i) © LI-SEOW [1] “ [ -VERY FAST[1]
| BochImpOoo)  comments S e
: HECK ONE OR CHECK 2 AND AVERAGE . . Riffle/Run
RIEFLE DEPTH RUN DEPTH . RIFFLE/RUN SUBSTRATE . RIFFLE/RUN EMBEDDEDNESS o ’
B -'Best Areas >10 cm 2] E1- MAX > 50 [2] E}STABLE (e.g.,Cabble, Boulder) [2] O- NONE [2]
- Best Areas 5-10-ecm{1] £« MAX < S0f1] ° EZMOD. STABLE {e.g.,Large Gravel) [1] B-Low [1] . Max38
1 - Bost Areas < Som - N LRUNSTABLE (Fine Gravel,Sand) [0} 11 - MODERATE [0] Gradient
I T : B - EXTENSIVE [-1] -
COMMENTS? X(: NORIFFLE [Metric=0].
Max 10

EPA 4520

06/24/01




PHYSICAL CHARACTERIZATION/WATER QUALITY FIE

T

(FRONT)
' Aor\‘?-ﬁ

LD DATA SHEET
DA

STREAM NAME VT He: (o ke QufHoF- . | LOCATION o Ke Loke @wﬁu Larsaw T/ |
STATION # RIVERMILE STREAM CLASS
[ LAT LONG RIVER BASIN
STORET #. - AGENCY _
INVESTIGATORS 258 MR ) a
FORM COMPLETED BY DATE &/ 0 REASON FOR SURVEY
TIME AM M
WEATHER Now Past24  Hay there been a b in{n th
CONDITIONS piwide aW;es ere been a heavy rain {n the last 7 days?
Q storm (heavy rain ] o
rain (s(:‘ead‘;yram)) Q Alr Temperatu re-R?" c
O  showers (intermittenty Q0 Oth
%0 %scloud cover 0__ % er.
. clear/sunny Q
SITE LOCATION/MAP || Drawa map of the site and indicate the areas sampled (or attach # photograph)
' ‘ 1}
Upstream  and  Downstream Tac ™3
Photos  are  amehs
STREAM am Subsystem Stream pe
CHARACTERIZATION /ﬁ’ercm'ual Q Intermittent 0 Tidai Q Coldwl;y g\%m-m.water
Stream Origin Catehment Area_ km?
gglacxall ) rmg-feci.
I on-glacial montane xmrc a
0 Swarnp and bog gnmh ﬂ_«)&hﬂ"

Rapid Bioassessment Protocols For Use in Strea
Macroinvertebrates, and Fish, Second Edition -

Form 1

ms and Wadeable Rivers: Periphyton, Benthic -




i Lo nes

PrfeA

PHYSICAL CHARACTERIZATIONI’WATER QUALITY FIELD DATA SBZEET

(BACK) .
WATERSHED FPredominant Snrruund ng Landuse Local Watershed NPS Pollution
FEATURES Q2 Forest ommercial O No evidence [ Some potential sources
) Q Field/Pasture O Industrial bvious sources
0 Agricultural 0 Other
JETResidential Local Watershed Eroslon
Q None oderate (] Heavy
RIFARIAN ndlcate the dominant type and record the domingnt 5 ecla rese:
VEGETATION e TP Sheu B P Y erbaceous
(18 meter buffer) & d.’ Bl .
dominant species present v mvss A
msmm Estimated Reach Length _mm . opy Cover ‘
FEATURES - ) /Bﬂrﬂy open QO Partlyshaded O Shaded
Estimated Stream Width __ V1 m
High Water Mark _lo&d m
Sampling Reach Area n
l’roportlon of Reach Represented by Stream
Area in km? (m*x1000) kim® Mor%l‘lology Types
% Q Run %
Estimated Stream Depth ! m WPool__1pd % [0 ¥
?url;:cle \:;;oclty . ! m/sec Channelized XQes d No
at thalw
Dam Present Mes QNo
LARGE WOODY Lwp &
Density of LWD m¥/km?® (LWD/ reach arex)
AQUATIC Indicate the dominant type and record the dominant species lfoo resent . ‘
VEGETATION 0 Rooted emergent oted submergent ted floating O Free floating
.Q Floating Algae ttached Algae
dominant specles present
Portion of the reach with aquatic vegetation 5 %
WATER QUALITY Temperature o Water Qdors .
@ ﬁq_t_b K O Normal/None O Sewage
Speclgc C;q uctance etroleum Q Chemical
¥ Sfom AL ishy D Other
. . Dissolved Oxygen Mﬁ } L Water o
. ater Surface Olls
pH 6 4 (07, 81?;"‘* %l‘ttﬁen Q Globs QO Flecks
. one e,
Turbidity Q - 52 Turbldity af "
urbidity (if not measured)
WQ Instrument Used TROAL QGO Q Clear gl Stightly turbid”  ©) Turbid
oRP w.v - 0 Opaque T Stam Q GCther
SEDIMENT/ Odors De osits
SUBSTRATE 2 Normal &wage Q Petroleum {1 Sludge O Sawdust Q Paper fiber 0 Sand
: D Chemlcal naerobic 0 None Q Reiict shells :Bﬁ)
- Lookin at stones which are not deeply
0lil } dbare the undersides black in color?
L l:Dq{gaent OSlight O Moderate O Profuse
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%%) ) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant -
- matérials (CPOM - ——
Boulder | > 256 mm (10"}
Cobble | 64-256 mm (2.5*10%) =) Muck-Mud | black, very fine organic
, : - (FPOM) S N
Gravel | 2-64 mm (0.1"-2.5%)° RO
Sand 0.06-2mm (gritty) 3o Marl grey, shell fragments 2%
silt © {0.004-0.06 mm rle; :
Clay < 0.004 mm (slick)

A6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

. page of
STREAMNAME ¥Ke Zake Ot LOCATION  Spunsiod
STATION # RIVERMILE STREAM CLASS -
LAT LONG _. | RIVER BASIN
STORET # _ AGENCY
COLLECTEDBY £58/A/RT-  pared RORRACLI # .
TAXONOMIST DATE SUBSAMPLE TARGET Q 100 Q200 O 300 Q Other
Enter Family and/or Geaus and Specles name on blank .!Ine.
Organisms {No. | LS | 11 [TCR] ‘Organisms No. | LS | 1 | TCR
Oligochaeta . Megaloptera ' .
Hirudinea - Qol&t;[l::g‘r\eg_g fr t | A OB
Isopoda ) | Gyrinidae -f -
Amphipoda (I R | A |£38] ) IDiptera
Decapoda [} 4 U] A a0 .
- T . Brown Jime | g _-
Ephemeroptera i B O .| Blod Rad || - ] BN €T
R I . Gastropoda - ’ ' -
Vo [Coams spl 3™ Prysa |, | &8 O
) X S UAY bit) L el HIN - -
* NN 1511 > |&B] | |petecypoca
: M Khnsaren aldefsledee; Zeea {1y 21 AR )
. 1. Other -
Trichoptera | Lt vy 213 (88 1 [tondn - 3 HENER
’ ‘&Q‘L " , g fere,
héantoopodidae | iz R} ay~onflae ‘ B
Cyprnallus gp, )
Hemiptera
axonomic certainty rafing (TCR) 1-5: 1=moat certain, 5=least certain, It rating 1s 3-5, give reason (e.g., missing gills), LS= life stage:

I'= immature; P = pupa; A = adylt T = Taxonomists initials

Tatal No. Organisms Total No. Taxa = o

Rapid Bioassessment Protocols For Use in Streams and Wadeable¢ Rivers: Periphyton, Benthic

Macroinvertebrgtes, and Fish, Second Edition - Form 3 A-29




Vial #

-

Center Lake Diagnostic Study - August 20 & 21, 2003 - Lones Ditch or Plke Lake Outtet Channel

Macrobenthos Quaifitative Sample List

ORDER FAMILY GENUS SPECIES COUNT TOLERANCE VALUES [FBI
Nematomorpha 0.000
Tubellaria Planarla 1 4 0.033
Porlfera Spongillidaa 0.000
Pealecypoda Corbiculidas Corbicula furninea 0.000
Drelgsanidae Creissana polymorpha 7 0.000
Sphaerlidae 0.000
Gastropoda Ancylidae 0.000
Lymnaeidae Fossaria 0.000
Physidag Physalla 1 0.067
Plancrbidae 0.000
Plancrbidaa Planorbula 7 0.000
Bithyniidaa Bithynla tentaculata 0.000
Annelid Hirudinea 10 D.000
Oligochasta 0.000
Decapoda 1 -] 0.067
Amphlpoda 2 4 0.067
Isopoda Asellidas [ 0.000
Ostracoda a 0,000
Ephemeroptera Caenidae Caenis 37 7 2.158
Ephemaridas Hexagenia 3.6 0.000
Bastldas Bagtis brunneicolor 4 0.000
Bastldas Bastis intarcataris 27 0.000
Bastidae Callibastis j 5.8 0.000
Heplageniidae Stenacron gildsrslesvel 4 3.1 0.103
Heptaganildae Stenonema exiguum 4 0.000
Slphtonuridae 7 0.000
Ephemeralidae Timpanopa 1 0.000
Leptophiehildae 2 0.000
Coleoplara Dytiscidae 5 ,000
Gyrinidae 2 ] 083
Haliplidae 7 0.000
Dryopldae [ 0.000
Elmidas 4 0.000
Psephenidas Pgephenus 4 0.000
Hydrophiloldae 0.000
Megaloptera Slalidae 4 0.000
Corydalidae Corydalus 4 0.000
Trichoptera Brachycentridas Brachycentrus 1 0.000
Helicopsychidas Helicopsyche borealis 3 0.000
|Hydropsychidae Hydropsyahe betteni 4 0.000
Hydropsychidaa Hydropsyche scatarls 4 0.000
Hydroptiidae 4 0.000
Hydroptilidas Hydroptila 3.2 0.000
Leptocaridae Nectopsyche 4 0.000
Molannidas [{ 0.000
Philopotamidae 3 0.000
Phryganeidae Hagenella 4 0.000
Polycentropiidas Cyrnelius 7 i 0.350
Psychomyiidae Lype 2 0.000
Hemiptera Belostomalidas 0.000
Corlxldas 10 0.000
Gerridae 5 0.000
Napldas 0.000
Plecoptera Parlidas Perlesta [ 0,000
Anisoptera Aashnidag 3 0,000
Gomphidas 1 0,000
Cordulegastridae 3 0.000
Corduliidag 5 0.000
Libsllulidae 9 0.000
Zygoplera Calopterygldae 3 0.000
Calopterygldae Calopteryx 3.7 0.000
Coenagrionidas 1 8.1 0.051
Coenagrionidae Argla 5.1 0.000
Lestidae g 0.000
Diptera Caratopogonidae -] 0.000
Bloed-red Chironomidae 31 10 2,583
Other Chircnomidae 33 8 1.850
Culicidae 8 0.000
Slmullidaa 8 0.000
Tipulidas 3 0.000
Stratlomyldag i 0.000
Tabanidag 8 0.000
TAXA RICHNESS 12
FBI 7.213
ScrapariFilter 0.357
EPT/Chironomidae 0.7580
% Contributicn of Domir 0.291
EPT Index 3.000
Community Similarity Indices
CPOM
Total Number Collected 127
total shredders 2
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREANS (FRONT)

STREAM NAME {{ £, | n i~ Craf k7

LOCATION <awwga. 7~ F

Characterization

SCORE

3. Pool Variability

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

SCORE

5. Chnnnel Flow
Status

SCORE

and at stage to allow full
colonization potential

(i.e., logs/snags that ars
fotnew fall and not

1. Pool Substrate

transient).

Mixture of substrate
materials, with gravel
and firm sand prevalent;

root mats and submerged

vegetation common

| Even mix of large-

shallow, large-deep,
smail-shallow, small-
deep pool present.

Little or no enlargement
of islands or point bars
and less than <20% of
the bottom affected by
sediment deposition, .

Water reaches base of
both lower banks, and

minimal amount of
channel substrate is

xpoeed

‘high end of scale).

vegetation pre

the form of newfal, but
not yet prepared for
colonization (may rate at

Mixture of soft sand,

mud, or clay; mud may
be dominant; some root .
mats and subtmerged

Majority of pools large- | Shallow pools much ] Mh:{
deep; very few shallow, morle prevalent than desp | s
1 ' .. | peoc 8.

Some now increase in .

bar formation, mostly - | new gravel, sand or fine . ] material, increased bar

from gravel, sand or fing | sediment on old and new § deve t; more than

sediment; 20-50% of the | bars; 50-80% of the 80% of the bottom

bottotn affected; stight | bottom affected; changing frequently;

deposition in pools, sediment deposits at pools almost absent due
: S obstructions, to substantial sediment

substrate i3 exposed.

All mud or clay or eand
bottom; littie or no root
mat; no submerged
vegetation. '

Moderate deposition of

constrictions, and bends;
moderate deposition of
ools prevalent.

mostly ex_poscd.

deposition.

Very little water in

STATION # RIVERMILE STREAM_CLASS
LAT LONG ' RIVER BASIN
STORET # AGENCY
| INVESTIGATORS '
FORM COMPLETED BY DATE 1S£g, Yo bo] REASON FOR SURVEY
. TIME j2:50_ & m
"_Habitat' . Condition Category
Parameter e — - -
Optimtiat Suboptimal * Marginal Poor
' Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifagnal substrate favorable for habitat; well-suited for | habitat; habitat habitat; lack of habitat is
Substrate/ epifaunai colonization full colonizaticn availability less than obvious; substrate
Available Cover and fish cover; mix of gotenti‘nl; adequate desirable; substrate unstable or lacking.
sn?s, submerged logs, | habitat for maintenance frequently disturbed or )
undercut banks, cobble | of populations; presence | removed.
or other stable habitat of additional substrate in

Hard-pan clay or
bedrock; no root mat or
vegetation, -

ority of pools small
low ot poots absent.

| Heavy depasits of fine

| Water fills >75% of the | Water fills 25-75% of the !
available channel; or - available channet, and/or | channel and mostly
<25% of channel riffle substrates are . preslent as standing
Ipools. . 7

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

7. Channel
Sinuosity

8. Bank Stabli
(score each bank)

SCORE __ (LB)
SCORE __(RB)

9. Veéetatlve
Protection (score
each bank)

Note: determine
‘left or right side by
facing downstream,

Parameters to be evaluated broader than sampling reach

SCORE ___(LB)
SCORE___(RB)

10, Riparian ’
Vegetative Zoue

Width (score each
bank riparian zone)

SCORE __(LB)

Total Score

- | low-lying areas, This

1 >18 meters; human

SCORE__ (RB) ~

increase the stream
length 3 to 4 times

straight line. (Note -
channel braiding iy
considered normal in
coastal plains and other

parameter {3 not easily
rated in these areas,}

potential for future

Maore than 90% of the

- | streambank surfaces and - |
1 immediate riparian zone

covered by native
vegetation, including
trees, understory shrubs,
or nonwoody

disruption through
grazing or mowin.
inimal or not evrsdeut;

1o grow naturally,

Width of riparian zone

activities {i.¢., parking

impacted zone.

The bends in the streamn

longer than if it was in a

of erosion or bank failure
absent or minimal; littie

problems. <5% of bank
© faffected.

macrophytes; vegetative

| atmost all plants allowed

lots, roadbeds, clear-cuts,
lawns, or crops) have not

presan

The bends in the stream
increase the stream
length 1 to 2 times
longer than if it was in a
straight line,

Banks stable; evidence | Moderately stable;
infrequent, small areas of
erosiqgn mostly healed
overs-3+30% of bank in
reach has areas of
erosion.

70-90% of the
streambank surfucés

7 covered by -
vegetation, but one class
of plants is not well-
s | represented; disruption”
evident but not affecting
full plant growth
potential to any:great
extent; more than one-
half of the potential plant
stubble height

remaini

Width of riparian zone
12-18 meters; human
activitics have impacted
zone only minimally.

Habitat Condition Category
Parameter
Optimal Suboptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or. present, usually in areas | extensive; embankments | gabion or cement; over
Alteratlon minimal; stream with of bridge abutments; ot shoring structures 0% of the stream reach
normal pattern. evidence of past present on both banks; | channelized and
channelization, i.e., and 40 to 80% of stream | disrupted. Instream
dredging, (greater than reach channelized and habitat tly altered or
past 20 yr) may be disrupted. removed entirely,
present, but recent ‘
channelization is not

The bends in the stream
inctease the stream
length 1 to 2 times
longer than if it was in a
straight line.

Moderately unstable; 30-
60% of bank in reach has
areag of erosidn; high
erosion potential during .
floods.

50-70% of the
streambank surfaces
covered by végetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation cotrumon; less
than one-half of the
otential plant stubble
¢ight remaining.

-*

Width of riparian zone 6-
12 meters; uman © -
activities have impacted
Zone a great deal.

Channiel straight;
waterway has
channelized for a long
distance. .

Unstable; many eroded .
areas; "raw" areas
frequent afong straight
sections and bends;
obvious bank slou
60-100% of bank
¢rogional

ing;

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank |. -
vegetation is very high;
vegetation has been
removedto '
3 contimeters or less in
average stubble height.

Width of riparian zone
< meters: little or no
tiparian vegétation dus
to human activities.

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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m Quahtatlve Habitat Evaluatnon lndex Fleld Sheet QHEI Score

River COC/’?. RM - Stream W [pmde. Cree 7('
Date:_ €/21/0% location; e, cag. Tt R (ol
Scorers Full Name: Affilation:

1] SUBSTRATE (Check ONLY Two Subs

trateTYPE BOXES; Estimate % present

IYPE POOL RIFFLE _ PODL RIFFLE N SUBSTRATE QUA/
DO-BLORSLBSIO __  CI@-@RAVEL 7} —Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
BEBUDER Gy ﬂ‘m:smm G W —— B -EIMESTONE [1] SILT: B- 8ILT HEAVY [-2] :
DELOGRBLER _ HEIREDROCKES) )GTM-.LS My RUSILT MODERATE [} Substrate
TRARDEAN ) —— GOoETRTUSE _ __ ‘mr WETLANDS[O] . B1-SILT NORMAL [0]
Bk ﬁummqmo;_ CI-HARDPAN[O]- __ _ _ _ DISITFREE[1]
THSILT [2) 100 [OTElgnov Sludge Oighatd 1y s ADSTONE [0]EMBEDDED D-EXTENSVE[2] ‘o
------------------------------ B-RIP/RAP [0}  NESS: SEMODERATE [-1] ' '
NUMBER OF SUBSTRATE TYPES: X4 or More [2] E1-LACUSTRINE [0] £ -NORMAL [0]
(High Quaiity Only, Score Sor>)  B.3r Lass. ) C3 -SHALE [-1] [ -NONE [1]
COMMENTS, F-COAL FINES [-2] .
2] INSTREAM COVER (lee each cover type a score of 0 to 3; see back for Instructions)  AMOUNT: (Check ONLY One or
(Structure) .TYPE: Score All That Occur check 2and AVERAGE) - COver
M&merme{a] U o POQISTOCm I} | __OXBOWS, BACIOWATERS (1]  O-EXTENSIVE > 75% [11]
NSNS VRGETAWON] ——REDTHADS [1] ,K_AQW[C MACROPHYTES (1] €~ MOBERATE 25-75% [7] -
— SRRRONG ; BLOW WATERS. o neumﬁs Fi! —LGGS R WODDY DERRIS [1] ﬂ SPANSE 5-29% (3] Max 20
— ROOTRMAS B . CONMBNTS: B+ HEARLY ABSENT « 5%[1]
3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR chackz andAVERAGE )
SINUOSITY STABILITY /QTHER - Channel
- HIGH 4] < ERCHLLENT {7] £- “HUNE 153 - HIGH [3] - SNAGGING - IMPOUND,
#sl - MODERAE (3] 41 BOORe] - & - RECOVERER. Ml 18- MOBERAVE [2] £1- RELOCATION 0 - ISLANDS 7
CHOET e R .G Rﬁeevsmue [31 b o Lewm [3- CANOPY REMOVAL I3 - LEVEED Max 20
£ WERRE 11 )( meeaw © B REEENT 0 . 01+ DREDGING £ - BANK SHAPING
RECOVERY: [*t] - [1- ONE SIDE CHANNEL MODIFICATIONS
COMMENTS:
- 4]. RIPARIAN ZONE AND BANK EROSIONcheck ONE box per bank or check 2 and AVERAGE per bank) P River Right Looking Downstream §
RIPARIAN WIDTH PLA! A T 100 Meter IPARI BANK EROSION Riparian
L R (Per Bank) . L R(Most Predominant Per Bank) ‘ L R (Per Bank)
Y OG- WIDE > 30 4] O TRFOREST, SWAME. 31 : n mconsmmeunmee {11 C1-Q-NONE/LITTLE [31
SN0 MEDERATE 1050 t&] Lty sHRB OR OLD FIELD (2] “URBAN OR INDUSTRIAL [0] )8 WMODERATE [2)
wgmmﬁwm 3 AFRESIDENTIAL, PARK,NEW FIELD [1] ET- - OPEN PASTURE ROWCROP M @a HeAWISEVERE[uM“ 10
gwum <s=mm] TN - PENCED PRETURE 1) o mmmmercemucrrm ot
HOUE (0]
COMMENTS:

5.]POOL/GLIDE AND RIFFLE!RUN QUALITY

ool
_MAX, DEPTH MORPHOLOGY CURRENT VELQCITY | POOLS & RIFFLES!]  Current
{Check 1 ONLY) (Check1or2& AVERAGE) _ {Check All That Apply)
- >tm 8 3 PORILWADTH > RIFFLE WBTH [2] EF-EDDIES[1] -TORRENTHAL[-1}
Q- 07-1m [4 )(Pemww RIFFLE:WIDTH {1} LIFASTEH) . EMINTERSTITAL[-1] - Wax 13
O- 040 7mr 3] WIDTH < RIPFKE W, (0] _IRBIODERATE [1] . n-:mmmfr[-zl
. 0.2 Btry £} Q-SEOW [1] 10 -VERY FAST(1]
B <o St I LRSS R ——S————
c E CHECK 2 AN AVERAGE . Riffle/Run
RIFFLE DEPTH RUN DEPTH /RUN SUBST IFFLE/RUN DDEDNESS ‘ 2
E]- Best Areas >10 cm [2] E1- MAX > 50 [2] STABLE {e.g.,Cabbie, Boulder) [2] l:‘l NONE [z]
X Best Areas $-10-em{1] ,\( MAX < S0f1) * EBMOD. STABLE (e.g.,Large Gravel) [1] JLow [ Max 8
I - Best Areds < 5¢m JREUNSTABLE (Fine Gravel,Sand) [a] % MODERATE [0] Gradient
. [RIFFUESD] O - EXTENSIVE [-1]
COMMENTS: B1- NO-RIFFLE [Metric=0)-
Max 10

6] GRADIENT (fmi):

DRAINAGE AREA (sq.ml.) :
o Bastames must be arge snough to supperta populaion of e-obiigute species

%POOL: ] %GLIDE]

%RIFFLE] | %RUN:

o0 |

EPA 4520

N

P

06/24/01




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

%0

X

Q storm (heavy rain) Q

(FRONT) -

STREAMNAME (U fawt Creeke | LOCATION Ubstewoter Treafmess Pl
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY

TIME_ ™™ M m .
WEATHER Now Past24  Has there hgen a heavy rain in the last 7 days?
CONDITIONS hours Yes xdo )

‘fain (steady rain) Q Alr Temperature ‘C
O  showers (intermittenty OO Other
%cloud cover Q_ %
clear/sunny a}

SITE LOCATIONMAP || Draw a map of the site and Indicate the areas sampled (or attach a photograph)

Upsteam and Toinstrean Rc?".ﬁ
Photos are attne Red

- O Non-glacial montane
O Swamp and bog

STREAM Sgream Subsystem Stream Type
CHARACTERIZATION erennial QIntermittent O Tidal 0 Coldwater Warmwater
: Stream Origin . Catchment Aren_ km?
£) Glacial T -

ing-fed
ixture of origins
QOther ..

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form |

A-5




- ' Ubnbant-  Creel~

PHYSICAL CHARACTERIZATION!WATER QUALITY FIELD DATA SHEET
| (BACK) )
WATERSHED Predeminant Surrounding Landuse Local Watershed NPS Pollution
FEATURES Q Forest Q1 Commereiat QNo evidcnc‘%gzmc potential sources
Q Field/Pasture 0 Industrial Q Obvious source:
Q Agricultural S Dther mﬁeP
LI Residential “Tv e Local Wagershed Erosion
Plont UNone MhModerate L) Heavy
RIPARIAN ndleate the dominant d d the domlnant feg pr
H’%%Bé’&:.ﬁ?fl;lr) EI Trees typElan recor ¢ dorglper ssg:-.esc presen erbaceous
dominant specles present Keﬁ"“’c-k*/ fwﬁ-ﬂf\ﬁb
{
INSTREAM Estimated Reach Length \OCm Canopy Cover
FEATURES : \ 8 O Partly open  Q Partly shaded Q Shaded
Estimated Stream Widih m
High Water Mark !,8 m
Sampling Reach Area m? ¢ '
Proporﬂon of Rench Reprecented by Stream
Area In km? (m?x1000) km? holo
T % )B‘Run 75"%
Estimated Stream Depth _o :3 m Pool
Surface Velocl -2 m/sec Channelized ﬂ'es
(at thalweg) gl . .g\, Py, {
Dam Present W "QANo &FPac
Bﬁl&gﬁ WOODY LWD g m?
Density of LWD m'/km? (LW reach area)
AQUATIC Indicate the dominant type and record the dominant species I{’:"em
VEGETATION Q Rooted emergent oted submergeant oted floating O Free ﬂoahng
U Floating Algae W Attached Algae
dominant specfes present
Portion of the reach with aquatic vegetation \ O %
WATER QUALITY Temperature, ol [P = Water Odors
Q) Normal/None O Sewage
Specific Conductance 1362 Q Petrolevm (3 Chemical
& Q) Fishy @ Other,
Dissolved Oxygen 7030
Water Surface Oils
pH_N 82 QSlick O Sheen 03 Globs Q@ Flecks
CiNone Q Other
Turbidity _\Wlo%
Turbidlty gf not measured)
wQ Instrument Used _TRoLL  Clear Slightl mr’md El Turbid
APRP A __ Q Opaque Q Stame . Q Other,
SEDIMENT/ Odors De osits
SUBSTRATE Q3 Normal 'ﬁ@ewagc Q Petroleum O Sludge O Sawdust Q Paper fiber Wand_
g gltihemical O Anaerobic 03 None O Relict shells QOOter_ ™" ~
er.
B Lookin at stones which are not dee ply
Ol edded, are the undersides blnck in color?
bﬂbsem O Stight O Moderate Q) Profuse es O No :
lNORGA.NIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 180%) (does not necessarily add up to 100%)
Substrate Diameter % Compositionin { Substrate Characteristic % Compositian in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant .
b materials (CPOM) 8%
Boulder | > 256 mm (10") .
Cobble | 64-256 mm (2.5"-10") 5 Muck-Mud | black, very fine organic
. 4 (FPOM) 0%
Gravel | 2-64 mm (0.1"-2.5") |5 %
Sand 0.06-2mm (gritty} ot % | Mat grey, shell fragments
Silt | 0.004-0.06 mm a0 % ~ Y%
Clay < 0.004 mm (slick) \

o

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

: . page of
STREAM NAME ¢ L/, InaF Cree LOCATION Sawlaae ! facimonct ey
STATION # RIVERMILE | STREAM CLASS

LAT LONG | riverBasw

STORET # N 4 AGENCY

COLLECTEDBY 25§ /MRT DAT%. LOT #

TAXONOMIST DATE SUBSAMPLE TARGET Q0 100 Q200 Q3300 O Other __

Enter Family and/or Genus and Species name on blank line, !
Organisms No. | LS | TI |TCR Organisms No. | LS | TI |TCR

Oligochacta nht, @ o _ A ﬂ% ! Megaloﬁera

Hirudinea Coleoptera ) "

J fesoer Mo visidee [ [A B! | @
isopoda : ' - :
Amphipoda (o) 1ol i &£9| | |Dipters 1. .

Decapoda B au*-f.' NCubiadae 2| T | &8
. : Rad 1] v g un witun
Ephemeroptera . - i L ] .qu\.yr,\"*,uq, ey ? ua’d I |&% )
Gastropoda '

Buefee (07 St | o [ TTBR 1] pasioln & 5[ 4
Conidee {utr bt~ 0] 1] T 1681 | Pison [yt wron (o) 15[ A |58] 7
@ .

* Q,FM - fll?mh e "‘_‘_‘;... { |Pelecypoda .
_—A - v
Plecoptera - , m W 4@ Y Aleg |

H|HlH

4
°-o0 (S

Other o
Rosxop [tT ' ‘
: : FpoPT  [HETRTIRTY
Trichoptera na N | Prnoazn s B vl | 4 |ew] ) |@
g caylpretliides Yribagtfla . Il |
EAL T DT 8| 1 | Zyanheca 1€ Dl Rjes] ) (D
L Fyaeghon [ SHEICCING,
| Frapptem [Cozmagiondee [ 14| =[BT |€D
Avsgtern 1Gapahdae | \ [T [BT ) |
Hemiptera ESer : A““‘\"““‘. Cerduliidae x| X |ag]
g [ - Ansophn [ Aeshatdae. | | = leosl 1

axonomic cefta mty rating (TCR) 1-5:1=most certain, 5=least certain, If rating 18 3-3, give reason (e.g., misstng gills), Lo= life siage:
I= immature; P = pupa; A = adult TI = Taxonomists initials

Total Ne. Organisms Tetal No, Taxa

Rapid Bioassessment Protocols For Usé in Streams and Wadeablé Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 _ . ‘ A-29




Vial #

Canter Lake Diagnostic Study - August 21, 2003 - Walnut Greek, below WWTP & above outlet from Center Lake Dam

Macrabenthos Quaititativa Sample List

ORDER FAMILY GENUS SPECIES COUNT TOLERANCE VALGES [FBI
Nomatomorpha R 0.000
Tubellaria Planara 4 4 0.101
Porifera Spongillidas .000
Palecypoda Corblculidaa Corblcula fluminea 2 .000
Dreissenidag Dreissena olymorpha L0C0
Sphaerildae . 0.000
Gaslropoda Ancyiidag 0.000
Lymnaeidae Fogsaria 0.000
Physidae Physella 13 8 0.668
Plancrbidas ] 7 0.222
Planortidaa Planorbula 7 0.000
Blthyniidae Bithynla tentaculata 0.000
Annelid Hirudinga 10 .000]
Oligochaeta 4 .000|
Decapods [ .000
Amphipada 10 4 .263
Isopoda Aselligae .000
Ostracoda 0.000
Ephemeroptera Caenidas Casenls 10 0.443
E Hexagenia 3.8 0000/
Baetis brunneicaler 4 0.000
Bastis intercalars 2.7 0.000
Callibastis 4 .8 ,142
Heptageniidas Stenacron itdarslaavel 4 .1 .078
Heptagenlidas Stenonema exlguum 4 .00
Siphlenuridae 7 0.000
Ephemarellidas Timpan 0.000
Laptophlgblidag 2 0.000
Coleoptara Cytiscidae 4 B 0.127
Gyrinidas & 0.000
Hallpiidae 7 £.000
Dryopidas 5 .000
Elmidaa 4 000
Psaphenidae Psephenus 4 0.000
Hydrophiloidae 0.000
Megaloptara Sialidag 4 0.000
Corydalicae Corydalus 4 0.000
Trichoptera Brachycentridaa Brachycentrus 1 0.000
Hellcopsychidaa Halicopsyche barealis 3 0.000
Hydropaychidae Hydropsycha hettan] 4 .000
Hydropsychidae Hydropsyche scalars 4 .000
ydroptilidaa 4 .000
8 Hydroptiidas Hydroptila 3 3.2 .061
Leploceridae Ngctopsyche 4 .000
Molannidas [: .000
Philopotamidae 3 000
Phiryganeldae Hagenslla 4 0.000
Polycentropodidas Cymellus [ 0.000
Psychomyiidae Lypa 2 0.000]
Hamiptera Balostomatidag 0.000
Corixidas 19 0,000
Garridas 5 .000
Nepidae .000
Placoplera Parlidas Perlasta .000
Anigoplera Aeshnidae 2 0.038
Gomphidae 1 .006
Cordulegastridae 3 000
Corduliidae 2 £ .08
Libellulidae I 0.00
Zygoptera Calopterygidae 5 0.800]
7 Calopterygidae Galopteryx 3 i 0,070
Coanagronidag 14 8.1 .541
8 Casnagrionidae Argia ] 5.1 161
Lestidas g ggg
Diptara Ceratopogonidaa \
Bleod-red Chircnomidag 45 10 2.848
Other Chircnomidas 27 .026
Culicidas 2 101
Simulidas 4.000
Tipulidae 000
Stratiomyldae .000
Tabanidae [ .000
TAXA RICHNESS 20
FBI 6,839
ScrapariFiltar 41,000
EPT/Chironemidas 0.2g2
% Contribution of Domi 0.274
EPT Indax 4.000
Community Simllarity Indices
CPOM
Total Number Collected 164
total shradders 12




PHOTO 1
08/21/03

Walnut Creek water quality
and macroinvertebrate
sampling location. Facing
upstream.

PHOTO 2
08/21/03

Walnut Creek water quality
and macroinvertebrate
sampling location. Facing
downstream.

PHOTO 3
08/20/03

Long Creek water quality
and macroinvertebrate
sampling location. Facing
upstream.



PHOTO 4
08/20/03

Long Creek water quality
and macroinvertebrate
sampling location. Facing
downstream.

PHOTO 5
08/21/03

Tippecanoe River water
quality and
macroinvertebrate
sampling location. Facing
upstream.

PHOTO 6
08/21/03

Tippecanoe River water
quality and
macroinvertebrate
sampling location. Facing
downstream.



APPENDIX VII:

AQUATIC VEGETATIVE TRANSECT SAMPLING
DATA SHEETS




. Aquatic Vegetation Transect Sampling

Waterbody Cover Sheet

Q  Estimated

Su;véying Organization: V’ g O? NSO l _‘(’ @j?’
Waterbody Name: C,@M + e L P ! Lake ID:
County: T ' - Date: [ :
_Kgs;;&iko | l?ﬁv'j \%,18-2003
Habitat Stratum: |-~ ¢ Ave.Lake |, | @t - Lake Level:! Abrmo |
Depth (ft):
| ' GPS Metadata
Crew B&/{ ' '
<
Leader; gb MDM‘{. ) |
Datum: Zone:  Accuracy:
‘Recorder: . | Method:| A&uetic. ege T2
CQwi?i_ v ‘\vsm( TeAvsecr Samplisy "“i:f:z‘
Secchi Depth (ft): Total # of Transects Total # of l ?_
Surveyed: _ — Species: -
Littoral Zone Size (acres): Littoral Zone Max. Depth (ft): ]
ﬂ Measured SO feres Measured 114

O Estimate (istorical Secchi)
Q Estimated (current Secchi)

Notable Conditions:

loke 5  1RO-Acres

l ego -Acmﬂd Ua[ume
'

2 Ret maugmum bq,.,u\

u?.)




* Transect'Su mmary Data

: Transect ID

Notable Landmark(s)-

T4
Dom. Substrate | Z- # of Sites (usually5) | S Total # of Species | 7
Transect Start Coordinates Transect End Coordinates
Latitude (OD) | %4 D;/4. 7/, Latitade OD) |__%/b *, 1y, 22/ )
Longitude (DD) B85 S1722.0 Longitude (DD) ['grs=3 51 4B
Notable Landmark(s) 2 o Twanst
-~ Seofropr Ourted oA
Transect ary Dat Transect ID T2
Dom.Substrate | 1. | #ofSites (usually 5) | A Totdl # of Species | &
Transect Start Coordinates " Transect End Cooerdinates
Latitude (DD) |77/2 7 /4,942 w0 Latitude (DD){_4//p 5 15~ 079 ~
. Longitude (DD) 5’5’2;} 57 348 wJ Longitude (DD) sH* </, 30@ w
Notable Landmark(s)
Transect Summary Data Transect ID 7“5
Dom, Substrate | 2. # of Sites (usuallys) | 5 Total # of Species | S
Transect Start Coordinates | - Transect End Coordinates
. Latitade ©D) | ffpc /4 g7, Latitude D) | 7/0+ /4817,
rongtide®D) [ gy cl3,],  Longitude (0D) 850, s42%%




Aquatic Vegetation Transect Site Data Sheet Pagé / of S
State of Indiana Department of Natural Resources
ORGANIZATION: |/, Con S /,{# 73 [oare: > /1 ?-/ PYEX
_/ N
SITE INFORMATION SITE COORDINATES
Transectip: 7/ ["Vaterbody Name: lattvde: /o /4. 30~
Site ID: of Cernito Cape f ghtude: BSD S/.F272
|substrate: 2 Watterbody JD: SUBSAMPLE SITE INFORMATION
Mast? - / Total # of Species 2 1
High Organic? __{ . CanopyAbundance at Site Water Depth @ Subsample She: 38133
s ) Ny 4 ]E |Ptant Density w Rake @ Subsample Stte: | 2. | =
SPECIES INFORMATION R : - ‘ '
Specles Code v 1 2 | QE ¥} Voucher /, -\\ . Each sobsazmplin
YLy subsampling
’-’M@Pﬂbv i/ 1/1e L2 area is 1.5 m long X
LErwn Ipl /==l o o @ /'\ 0.36 m wide.
/Y s P bt/ | O
< 1l el I Bow |
m il/]121 e lo ! i
CHAVUL IpllzlaoT o ' !
i o \]
£ I
- | 2],
[} .
.ﬂ
avigdt? Comments; _ T
/ e 7E é P T
SW— PQTN {
ATION
Substrate; Mart - Canopy: v: QE Code:
1= SillClay 1 = Present 1=<2% 1=<2% 0 = as defined
2 = Sht wSand 0 = absent 2= 2.20% 2= 2:20% 1 = Species suspecte
= Sand w/Sikt 3=21-60% 3=21-80% 2 = Genus suspected
4 = Hard Clay High Organle 4 => 60% 4=>60% 3 = Unknown
5 = Gravel/Rock 1 = Prasent ) - N
6 = Sand 0 = absent Plant Density R:
. 0= None ’ Blank=none Voucher
_Overall Surface.Cover 1=1-20% 1=1-20% 0 = Not Taken
~ 'N=Nonrooted floating . 2= 21-40% 2721-40% 1 = Taken, not varified
F = Floating, rooted 3= 41-60% 3= 41-60% 2 = Taken, varified
E = Emergent 44 61-80% 4=61-80%
5 = Submersed 5= 81-100%

5=81-100%




5 = 81-100%

Aquatic Vegetation Transect Site Data Sheet Page _Zof S
State of Indiana Departifnent of Natural Resourcas
ORGANIZATION: Vé { g ,/ﬁ 7= joare: ’;-/(?—/ 03
SITE INFORMATION SITE COORDINATES
Transect1D: 7~/ Waterbody Name: Latude: </ D /‘/,?S‘/ ~J
Stte 1D oz Lo~ (Are foon de: PDSD S/ 97w
Substrate: pd Waterbody ID: SUBSAMPLE SITE lNFORMATION
[Mar? - ] Total # of Species i 1 2 .
T CanopyAbundance at Site [Water Depth @ Subsample Site: q2'j9.3!
' 2 Y S outoeistyw Rake @ Subsamplestte: | 2 | |
SPECIES INFORMATION R : ' - L
Specles Code VIt] 2] orl vouher ' -\\ " Bach sabeamutin
subsampling
/VUDA'DV L/ I / D & ares s 1.5 m Jong X
ayespr I T-T61o @/’\mm
Hagta N Y] -1 T oo |
%] Jlz2i/le|o ‘
orbec |l |~-1Tl ol o ,' ‘
WolLior |/1-T-Tolo h
; . |
¥ I
. ; AN
] .8
i Commants: M
i . ’ .
‘) 2 RAST prof
EF C.: ur
( eSer NK#(/ / ‘ mf/d’ﬁz()
- REMINDER INFORR
Subatrate: Mari - Canopy: v: QE Code:
1= SiClay 1 = Prasent 1=<2% 1=<2% 0 = as defined
2=Sitw/Sand = 0= absent 2%2.20% 2= 2.20% 1 = Spacies suspecte
= Sand w/Silt 3= 21-60% 3=21-80% 2 = Genus suspected
4 = Hard Clay High Organic 4=>80% 4=>80% 3 = Unknown
5=Gravel/Rock 1= Present ) -
6= Sand 0 = absent Plant Density R:
- 0 = None ' Blank=nons Voucher
Qverall Surface.Cover 1=1-20% 1=1-20% @ = Not Taken
~ N = Nonrooted fioating . 2= 21-40% 2=21-40% 1 = Taken, not varified
F = Floating, rooted 3 = 41-60% 3=41-60% 2 = Taken, varified
£ = Emergent 43 61-80% 4=61-80%
S = Submersed 5 = 81-100%




-~

Aquatic Vegetation Transect Site Data éheef

Pagé S of S
State of Indiana Department of Natural Resources '
Rome V2 (omiey [T b 5773
“SITE INFORMATION SITE COORDI NATES
Transect ID: 7/ Wa Name: t.ntltudg “S 1D (‘/- % on
staip: D5 C@;{ Zen CA—&'Q _Jtongitude: EsD Sl.672%Rw
Substrate: & Watsrbody JD: SUBSAMPLE SITE INFORMATION
|M'?' / Total # of Specles 5 1 2.
High Organic? __/ . CanopyAbundance at Site Water Depth @ Subsample Site: S0 531
: B e ¢ o & Piant Density wi Raks @ Subsample Site: | / 2.
SPECIES INFORMATION R X ' Co.
L ] “
Species Code Vitl2aloel}w ’ :
V1 oo N B
\/ . ! ! | i areais 1.5 m long X
LEMMIN L f~11 e Jaa) ( /'\ 0.36 m wide.
. %52»5/!4 rjlrjirfefo 2m,
 POT PEC_ "" _ ] i—- olo ‘ i
CHAVue 1 1=TTl ol o " {
I ‘
I 1
: | =0,
[ 2
i
2 |Comments: .
1Substrate: Mart - Cancpy: Ve QE Coda:
1= Sil/Clay 1 = Present 1=<2% T=<2% 0 = as defined
2 = St w/iSand 0 = absent 2=2:20% 2=22:20% 1 = Species suspecte
3 = Sand w/Siit 3=21.80% 3= 21-80% 2 = Genus suspected
4 = Hard Clay High Organlc 4= >60% 4=>80% * 3= Unknown
3 = Gravel/Rock 1= Present . P
qs-Sand 0 = absant Plant Density R: .
. - 0 = None Biank=nons Voucher
Overall Surtace.Cover 1=1-20% 12 1-20% 0 = Not Taken
"N = Nonrooted floating . 2w 21-40% 2=21-40% 1 = Taken, not varified
F = Floating, rooted 3 = 41-80% 3= 41-50% 2 = Taken, varified
E = Emergent 4= 51-80% 4 =81-80% -
8 = Submersed 5 = 81-100% 5 = 81-100%




-

Aquatic Vegetation Transect Site Data Sheet Page 4 of &
State of Indiana Department of Natural Resoyrces
ORGANIZATION: 2 Su { fpo 12 foare: >/1%/o 3
SITE INFORMATION ' SITE COORDINATES

Trangectin: 7~/ W Y Name: Lathide: 41D 14 FP 2

Site ID: 0‘/ /@ Ja QK:. ongltuda: S s(.52

Eubstnﬂe: 2 Waterbody JD: SUBSAMPLE SITE .INFORMATION

IMarl? : ! Total # of Species 2. ) 1 2 -

High Organic? / . CanopyAbundance at Site Water Depth @ Subsample Site: .8 6.8

: s ) e |F= 2 ™ lounoe w/ Rake @ Subsample Site: | &, § /-
SPECIES INFORMATION R X : Co :
o — \ -
) 1 2 Voucher I ‘

_'% \' Each subsampling
/’V'V SPI : / d / O areais 1.5 mlong X
CERDEM [+ 1217 S {@ /'\ 036 m wide,

' |
| 1
. I ‘
g !
: =\
] 2L
_',‘,'.,_.aiﬁj' {Comments: .

Substrate: Mart - Canopy: Ve QE Code:

1 = SiitCay 1 = Present 1=<2% 1=<2% 0 = as dofined

2 = Slit w/Sand 0 = absant 2=2.20% 2= 2:20% 1 = Specias suspecte
= Sand w/Siit 3= 21-60% 3= 21-80% 2 = Genus suspected

" |4 = Hard Clay High Organic 4=>80% 4=>60% * 3 =Unknown
5=GravelRock 1= Present . . 0
= Sand 0 = absant Plant Density R: .
‘ . - 0 = None Blank=none Voucher
Overall Surface.Cover . 1= 4-20% 12 1-20% 0 = Not Taken
~ N=Nonrooted floating . 2=29-40% 2=2140% 1 = Taken, not varified
F = Floating, rooted 3=41-80% I=41-60% 2 = Taken, varified
E = Emergent 4= 61.80% 4=61-80%
S = Submersed 5= 81-100% 5 = 81-100%
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Aquatic Vegetation Transect Site Data Sheet Page S _of S
State of Indiana Deparﬁmnt of Natural Resources
ORGANIZATION: V3 Lors/ta- fi’ foare: E i d
SITE INFORMATION SITE COORDINATES
TransectiD: 7"/ Waterbody Name: letiude: /D 1.3/ A0
IStte ID: eS| Lonta (atfe 25D S/ oy
Substrate: ! Waterbody ID; SUBSAMPLE SITE INFORMATION
Mart7 - ! Total # of Species = . 1 2.
Lngh Organic? 79 . CanopyAbundance at Site Water Depth @ Subsample Ste: DU E
: B /4 & 7/ FO ECS |lbmon w Rake @ SubsampleSte: | / | /-
SPECIES INFORMATION R ; ’ :
LI ] \
Specles Code VIit1|{2toelw 4
pacles Q ‘oucher Each mb“mpm
MSBE \ /- / _Q o ¥4 areais 1.5 mlong X
I EVn AA TN ==t o (@ /"\ 0.36 m wide,
e pem (4 filol e Y |
‘ ' !
1 I
- I 1
. - ' ' ‘
& ] '
'. ! i
[} b
i_;?
A Comments '
m N
Substrate: Mar - Cancpy: v: QE Code:
1 = Sit/Clay 1 = Prasent 1=<2% 1= <29 @ = as defined
2 = St w/Sand @ = absant 2= 2:20% 22 2.20% 1 = Species suspects
3 = Sand w/Siit 3=21.80% 3= 21-80% 2 = Genus suspected
4=Hard Clay  High Organic 4= >80 4% > 60% * 8 = Unknown
5 = Gravel/Rock 1= Present . : -
6 » Sand 0= absent Plant Density R: .
- 0 = Nona Blank=nons Voucher
Overall Surface.Cover S 1=14-20% 1= 1-20% 0 = Not Taken
~ N = Nonrooted fioating . 2m21-40% 2=21-40% 1 = Taken, not varified
F = Floating, rooted 3 = 41-60% 3= 41-80% 2 = Taken, varified
E = Emergent 4=61-80% 4=61-80%
S = Submersed 5 = 81-100% 8 = 31-100%




-~

Aquatic Vegetation Transect Site Data Sheet Pagé /_of_S
State of Indiana Department of Natural Resources
[oRGANIZATION: V2 foate: >/17/032
SITE INFORMATION ) SITE COORDINATES
Tansectip; 772 jWaterbody Name: Ime: TS 14 e42 A
Sits 1D: ol (9,1 Fen C@ ongtude:  BEN I/ 3¢B
Substrate: <= Waterbody D: SUBSAMPLE SITE INFORMATION
{Mar? - / Total # of Species z 1 2 .
T _______ CanopyAbundance at Site [Watsr Depth @ Subsampie Ste: 7311231
: | O |F= O ko b Density w/ Rake @ Subsample Ste: | & | 9
_SPECIES INFORMATION R : : ST
- - 1
Spacies Code v 1 2 | QE | Voucher
. Each subsampling
-MSA&Z: : ! ! ! Cb o areais 1.5 m long X
| CEEDEM | H) |26 o ( /'\ 036 m wide
) ) 2m,
I
[ i
. h ]
rd i1
. ; =,
. r
it
a s Comments v
— REMINDER IRFORMATION
Substrate: Mari - Canopy: v: QE Code:
1= SWClay 1 = Prosent 1=<2% t=<2% 0 = as dafined
2 = Siitw/Sand 0 = absent 2=2.20% 2=2-20% 1= Spacies suspecte
3 = Sand w/Sit 3= 21-60% 3=21-80% 2 = Genus suspected
4 = Hard Clay High Organic 4=>80% 4=5>60% * 3 =Unknown
5 = Gravel/Rock 1= Prasent . -8
f6 = Sand 0 = absent Plant Density R: :
. ! 0 = None Blank=none Voucher
Overalt Surface. cwor o 1= 1-20% 1=1-20% 0 = Not Taken
~ 'N=Nonrooted floating . 2m2140% 2=21-40% 1 = Taken, not varified
F= Floating. rooted 3= 41-60% 3= 41-60% 2 = Taken, varified
E = Emergent 4= 61-30% 4=61-80%
$§ =Submersed § = 84-100% 5=81-100%




-

Aquatic Vegetation Transect Site Data Sheet Pags 2 of S
State of Indiana Department of Natural Resgurces
|ORGANIZATION: ‘7§‘Qf“ Swf ‘ZJ@-’ & [oave: 7>/ /2/D2
’ SITE INFORMATION - . SITE COORDINATES
Transectip; /2 [/Vaterbody Name: Latitude: 41025 1Y, PS5 p)
StelD: D2 &fn‘?l"v\.(/lﬂt' mdc: gsp Sl 32440
Substrate: 22 Waterbody JD: ‘ SUBSAMPLE SITE INFORMATION
[Mart? - | Totaf # of Specias 3 . 1 Z .
lrigh organic? ) — CanopyAbundance at Site JWater Dapih @ Subsample Site: S [Site!
‘ == = Density w/ Rake @ SubssmpleSte: | > | 3
SPECIES INFORMATION R . ) : :
L) \
8 Cod Vit]l2loelvw / :
'M pacies L) - Q oucher ’ | \ Each sa ling 1
‘ 212 (9 (0] V4 \ areais 1.5 m long X
oT p e \ |- l o e ( @ /\ 0.36 m wide,
oo T H-[1Tolo , A
I i
I . i
. . l N |
¥y t |
. : =,
] L
e Comments: N
___ REMINDER INFORMATION ‘
Substrate: Mari - Canopy: v: QE Code:
1 = SilClay 1 = Present t=<29 1=<2% 0 = as defined
2 = Silt w/Sand 0 = gbsent - 2m2:20% 2= 2.20% 1 = Spacies suapecte
3 = Sand w/Siit 3=21.50% 3 =21-60% 2 = Genus suspected
4 = Hard Clay High Organic d=>80% 4= > 00% 3 = Unknown
|S=GraveRock 1= Prasent _ -
6 = Sand 0= absent Plant Density R: .
. - 0 =None Btank=none Voucher
Overall Surface.Cover 1=1-20% 1=1.20% 0 = Not Taken
‘N = Nonrooted floating . 2= 21-40% 2=21-40% 1 = Taken, not varified
F = Floating, rooted 3= 41-60% 3=41.60% 2 = Taken, varified
E = Emergent 45 81-30% 4=81.80%
8 = Submersed 5=3%1-100% 5 =31-100%
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Aquatic Vegetation Transect Site Data Sheet Pagé B of_S
Stats of Indiana Department of Natural Resources,
[ORGANIZATION: ~es | T2 Joare: >/1?/o 2
SITE INFORMATION . : Sl'i’E COORDINATES
Transect|D: 7 2. [Veerbody Name: ILatfmde: 9l 4. 79 O AN
Site 1D: 2R @ %MMC Longtude: ¢85~ S/, 33
Substrate: - Waterbody JD: SUBSAMPLE SITE INFORMATION
[Mant? - } Total # of Species 3> ' 1 2 .
High Organk? | . r:anombundanee at Site Water Depth @ Subsample Site: S.7 52!
- w2 FO  ECO  |pantensiy wi Rake @ Subsample Site: | 7 | ¢+
SPECIES INFORMATION R ) ' C o
L] \
s l
. pacies Code ;l 1 2 QE § Voucher Fach subsampling
/A AT ] 2 | .0 <2 arenis 1.5 m Jong X
Era |+ iB |- oo le (@ /'\ 0.36 m wide,
o7 Pec. |-} I= o &2
, l
[ 1
o I \
7 !
. , a
) Lo
i .
o Comments: v
 REMINDER IRFORMATION
Substrate: Mari - Cancpy: v: QE Code:
1 = Si'Clay 1 = Present 1= <29 1=<2% 0 = as dafined
2 = St w/Sand 0 = absent 2=2:20% 2= 2.20% 1 = Species suspecte
. {3 = Sand w/SHt 3=24.680% 3= 21-60% 2 = Genus suspected
42 Hard Clay High Organic 4=>80% 4=>80% " 3 =Unknown
S=GravelRock 1= Present _ .
6= Sand 0 = absent Plant Density R:- :
: 0 = None Blank=none Voucher
Overail Surface. Cover 1=1-20% 1=1-20% 0 = Not Taken
~ N= Nanrooted ﬂoating . 2= 21-40% 2=21-40% 1 = Taken, not varified
F = Floating, rocted 3=41-80% 3= 41.60% 2 = Taken, varified
E = Emergent 4 61-80% 4 = 61-80%
8 = Submersed 5 = 81-100% 5 = 81-100%




P

5= 81-100%

Aquatic Vegetation Transect Site Data Sheet Pagé 4 of S
State of Indiana Department of Natural Resources
ORGANIZATION: V2 {Lonse '@73 foare: '.;. /(7/83
SITE INFORMATION ' ' ‘SITE COORDINATES
TransectD: [ 2. [Veterbody Name: Iuﬂtm!e: LI /5. o4l ~
Stte ID: oY Cam ’A:'.q C/H&'& Longtude: RS> S/ Dol s
Substrate: I Watarbody JD: SUBSAMPLE SITE INFORMATION
Mar? - / Total # of Species o 1 2.
: 373 8/
High Organic? _/ CanopyAbundance at Site Water Depth @ Subsampie Site: '
: S: I o ke B2 Ipiant Density w/ Reke @ Subsample Site: | =— |5
SPECIES INFORMATION R X ' .
- \
Specles Code V111 2] 0E} vouche 4
Each subsampling
E P e . ( —r - O ) V4 areais 1.5 mlong X
MY AT | ]z lS|ole (@ /'\ 036 m wide,
M Ip | [ TS ! .
e penn |~ e |eo I l
i
- I i
¢ I
: ; Y
] Lo
i
o Comments: Y
Substrats: Mart - Canopy: Ve QE Code:
1= S|tClay 1= Present . 1=2<2% 1=<2% 0 = as defined
= Sit w/Sand 0= absent 2=2.20% 2=2-20% . 1=Species suspects
3 = Sand w/Siit 3=21-60% 3=21-80% 2= Genus suspected
4 = Hard Clay High Organic 4 =>80% 4=>80% © 3=Unknown .
5 = Gravel/Rock 1= Present . .t
6 = Sand 0 = abgent Plant Density R: :
. - O0=None Blank=nons Voucher
Overall Surface.Gover . 1= 1-20% 1= 1-20% 0 = Not Taken
~ 'N'=Nonrooted ficating . 2= 21-40% 2=21.40% 1 = Taken, not varified
F = Floallng, rooted 3 = 41-80% 3= 41.60% 2 = Taken, varified
E = Emergent 4=51.80% 4=61-80%
§ = Submersad § =« 81-100%
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Aquatic Vegetation Transect Site Data Sheet Pagé S of S
State of Indiana Department of Natural Resources
ORGANIZATION: V3 é oro Suf Forn, T foare: 7119/ 2
SITE INFORMATION a SITE COORDINATES
TransectiD: 77 Weterbady Name: ILatituda: Yl i VoK s 249,
StelD: &5 /LA&CM:‘ ongitude: __ P38 57/0 306 i
Substrate:  ©2 Watecbody |D: ' SUBSAMPLE SITE INFORMATION
Mar? - | Total # of Species & 1 2.
Egh organic? | i CanopyAbundance at Site Water Depth @ Subsample Site: _ Lt s
5 * (& B E= hptan:ueﬁsnywmako&swsamp«esue; s |7
SPECIES INFORMATION R X ' - :
L 1
Species Code VIt] 2} 0E | voucher / :
, — / \ Each subsampling
7"1,DA‘N67 —t C:D & Y 4 ' \ areais 1.5 mlong X
CEPede | I~ ( /'\ 036 m wide.
- ﬁIBEA." 1 e B B~ C: 1 2m. ‘
IR SHE | |l d]e | I ‘|
Mimzﬁg@ 2l ~|~] 6 | e " P \
verper. Tl —=le & h 1
1cen mapl A= o |2 I I‘
acepem [y |STlel e |
‘H
2 Comments: : N
: ., |
[ REMINDER INFORMATION
Substrate: Mart - Canopy: Vi QE Code:
1 = Si/Clay 1 = Present 1=<2% 1=<2% 0 = as defined
22SHwSand 0= absent 2=2:20% 2 2-20% 1 = Spacies suspecte
3 = Sand wiSitt : 3= 21-80% 3 = 21-60% 2 = Genus suspected
4 = Hard Clay High Organic 4= >60% 4 =>80% 3 = Unknown
5= GravelRock 1= Present , .o
6 = Sand 0 = absent Plant Density R: .
. . 0 = None Blank=none Voucher
Overall Surface.Cover o 1= 20% 1=1-20% 0 = Not Taken
~ N = Nonrooted floating . 2w 21-40% 2221-40% - 15 Taken, not varified
F = Floating, rooted 3 = 41-50% 3= 41-60% 2 = Taken, varified
E = Emergent 4= 61.80% 42 61-80%
S =Submersed 5= 81-100% 5=381-100%
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Aquatic Vegetation Transect Site Data Sheet Pagé / of S
State of Indlana Departmant of Natural Resources _
ORGANIZATION: V3 (orso/ 1ot foare: 7/17/03
. L4
__SITE INFORMATION ‘ SITE COORDINATES
Transectip; 7 > |Weterbody Name: 'Latitm!a: AT
Istte 1D: o/ /\Q—ﬂ—/’b‘-} Lm tuda: P STD S/-rQR-sh )
o
Substrate: S Waterbody JD: SUBSAMPLE SITE INFORMATION
{mar7 o Total # of Species &) . 1 2.
lrich organicy O . CanopyAbundance at Site Watar Subsampieste: - | /' | 43!
: “* v £ I"‘ Ei ]EZ z [Plant Density w/ Rake @ Subsampie Sta: | ¢
SPECIES INFORMATION R ; ) T
- . * L \
Species Cod VIti 2] ok vouh ’ :
——bee9 L2ce Q :_ - \ Each subsampling
NYOARV Gy, =TT 11— ) area s 1.5 m long X
‘3 : . : ( @ /" 0.36 m wide,
3
' |
I i
. P ]
rd 1
. ; Ea
(] L
’i:;'
,,.Ma" Comments; N
. /&/H’W s WAL ¢ foe [ome
" TraaA—ens
. REMINDER INEORM
Substrate; Marl Canopy: v: QE Code:
1 = Siit'Clay 1 = Present 1=<2% 1=<2% 0 = as defined
2 = St w/Sand 0 = absent 2=2.20% 2% 2-20% 1 = Species suspecte
3 = Sand w/Siit 3=2160% 3=21.60% 2 » Genus suspected
4 = Hard Clay High Organic d=>60% 4=>80% " 3= Unknown
S = Gravel/Rock 1 = Present ) - v
6 = Sand 0 = abgent Plant Density R: :
- 0 =None Blank=none Voucher
Overall Surface.Cover < 1=1.20% 1=1-20% 0 = Not Taken
~ 'N= Nonrooted floating . 2m21-40% 2=21-40% 1 = Taken, not varified
F = Floating, rooted 3= 41-60% 3= 44-60% 2 = Taken, varified
E = Emergent 4= 51.80% 4=61-80%
8 =Submersed 5 = 81-100% §=81-100%




-

5= 81-100%

Aquatic Vegetation Transect Site Data Sheet Pagé _gof}‘f
State of Indiana Department of Natural Resources .
ORGANIZATION: Ni 2 )@&_\5.) o] foare: “F/13-/67
__ SITE INFORMATION ) SITE COORDINATES
Transectip: | % |"terbody Name: L e YD Y B2
Stte ID; Lo k7 ( QA’,’M A—*@ f 2280
Substrate: 2. Watesbody |0 SUBSAMPLE SITE INFORMATION
[Manz - O Total # of Species ! , 1 2 .
| 2 . CanopyAbundance st Slte Water Dapth & Subsample Sta: 2.3° [ 24!
: & O |’f@ Fo I« Plant Density wf Rake @ Subsampiestte: | | | O
SPECIES INFORMATION ) ' © o ’
Species Code V] ti21} o voucher ’ \ -
Each subsampling
CELDenA Il1l- oleo areais 1.5 m long X
g ' - ‘ ( /\\ /'\ 0.36 m wide,
, I
{ |
. . l ‘
7 !
. ; I,
[ ot
si{r
,,Mﬂ' Comments; N
.. oly w9t
- v Fpily v :w‘,_‘wo&{,
: f{.
Substrate: Mart - Canopy: A H QE Coda:
1 = SilVClay 1= Present 1=<2% tx<2y, 0 = as defined
2 = Sit w/Sand 0 = absent 2%2:20% . 2= 2.20% 1 =Species suspecte
= Sand w/Sit 3= 21-80% 3=21-80% . 2=Genus suspected
4= Hard Clay High Organic 4=>00% 4= > 80% 3 =Unknown
S=GravelRock 1= Presant _ .
6 = Sand 0 = absant Plant Density R: :
. - 0 = None Blank=nona Voucher .
Overail Surfaco CW.r 1= 1-20% 1=1-20% 0 = Not Taken
~ "N =Nonrooted floating . Zm21-40% 2=21-40% 1 = Taken, not varified
F = Floating, rooted 3 = 41-80% 3241-60% 2 = Taken, varified
E = Emergent 4% 61.80% 4= 81-80%
38 = Submersad 8 = 31-100%
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Aquatic Vegetation Transect Site Data Sheet Pagé S of S
State of Indiana Department of Natural Resources .
ORGANIZATION:  \/ 2, (,DNSU[.I.*N-,‘-‘ loare: =>/17 /o 2
___SITE INFORMATION SITE COORDINATES
Transact 1D; 1—3 Waterbady Name: + Latituda: q l 2 / “{.. g 2—3 AJ
Site 1D: o3 (9-n st (.. e ongitude: 3 Ky -
Substrate: 2 Watacbody 1D- SUBSAMPLE SITE INFORMATION
I 7 © Total # of Species L'] 1 2 .
fHigh organiez \ - CanopyAbundance at Site [Water Depth @ Subsampie Site: 28! (Yol
: S 3 N O JPtant Density w/ Rake @ Subsample Site: | 2 | <
SPECIES INFORMATION R : ; ' s '
Species Code VItl2]or]} veucher 4 :
/ \ | Each subsampling |} -
P@T‘J‘.‘-‘-_L- ; 3 1 e ! o areais 1.5 m long X
migsbr 11 Iririelrs /\ 0.36 m wide.
- L EE NI
'gz‘ELPrM - o Y
o7 | P | . ' . k Bow I
- ' 1 i
- | .
¥ 1
. ; )
[ b
b
iy ,..r‘“' Comments: N
— REMINGER INFORH
Substrate: Mari - Canopy: v: QE Code:
1= SINClay 1= Present 1=<2% T=<2% 0 = as defined
2= Sitw/Sand 0 = absent 2=2:20% . 2=2.20% 1 = Spacies suspacte
= Sand wiSit 3=21-80% 3= 21-60% _ 2=Genus suspected
4 = Hard Clay High Organie 4=> 0% 4= >80% * 3= Unknown
5= Gravel/Rock 1= Present ) . -
5 = Sand 0 = absent Plant Density R: :
. : 0 = None Blanksnone Voucher
Qveralt Surface. covor 1=120% . 1=1-20% 0 = Not Taken
~ N= Nonrocted floating . 2= 2140% 2 =21-40% 1 = Taken, not varified
F = Floating, rooted 3= 41-80% 3= 44-60% 2= Taken, varified . _
E = Emergent 4= §1.80% 4=61-80%
8 = Submersed 5 = 81-100% §=81-100%




o

Aquatic Vegetation Transect Site Data Sheet Pags 4 of &
State of Indiana Department of Natural Resources ,
ORGANIZATION: \/‘5 (ongo) Foro o e 2 )52
SITE INFORMATION 'SITE COORDINATES
Transect 1D; T3 Wa YR Latiide: 9 }-D }‘fo QZ,N
Stte ID: ﬁQ-‘/ Co-n ‘ﬁ‘-\%.ew L«_muda: BED S/ 235
[Substrate: 2 Waterbody JD: SUBSAMPLE SITE INFORMATION
- o Totat # of Species < 1 2.
anfe?_ | . CanopyAbundancs at Site Jater Depin @ Subsample site: - |81 | 28!
‘ l& B | F: - Plant Densty w/ Rake @ Subssmple Ste: | S | S
SPECIES mFORMA'n N R : . .
Species Code v 1 2 E ! Voucher
Each subsampling
V4 z.SPI L - |1 0 O srcais 1.5 m long X
T et ; ) 4 1elo ( @ /‘ 0.36 m wide.
- | PoT PeC li~jlioi® .
= DEra LY i ) ola l
l
[ 1
. I 3
s [}
: | =)
] L
i
et Comments N
[ REMINDERINFORMATION
Substrate: Marl - Cancpy: V: QE Coda:
1= Sit'Clay 1 = Fresent 1=<2% 1=<2% 0 = as defined
2 » Siit w/Sand 0 = absent 2=2:20% . 2 2.20% 1 = Spacies suspecte
= Sand w/Siit 3=21-80% 3=21-60% 2 = Genus suspected
4 = Hard Clay High Organic 4=>80% 4=>80% 3 =Unknawn
S=Gravel/Rock 1= Present . g
6= Sand 0 = absent Ptant Density R: :
. 0 = None Blank=none Voucher .
Overall $urface. covu- 1=14.20% 1=1-20% 0 = Not Taken
~ 'N=Nonrooted fioating . 2m21-40% 2=21-40% 1 = Taken, not varified
F = Floaling, rooted 3 = 41-80% 3= 41-80% 2 = Taken, varified
E = Emergent 4= 61-80% 4=51-80%
§ =Submersed 5= 81-100% 5=81-100%
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Aquatic Vegetation Transect Site Data Sheet Pagh _S of S
State of Indiana Department of Natural Resources . ,
[ORGANIZATION: Vs [(An 4@3 [oare: ”—'?/ ETER
' —____ SITE INFORMATION , SITE COORDINATES
Transect iD; T} W y Name: Lathude: 4} ) D . / 'f- QLCf’\J
Stel: ©F (@j-«\ (are tude:  BSTD Sl24Yy g
Substrate: } Waterbody |); SUBSAMPLE SITE INFORMATION
IMart? - / Totai # of Species A 1 2.
- ‘ Iﬂbﬂ_orga_nﬁ / - .- CanopyAbundancs at Site Water Depth @ Subsample Sits: 9'?' 27!
- 2 2zre o RO [Flant Density w/ Rake @ Subsamplo stte: | B | &
SPECIES INFORMATION R ; ' = -
LN ) “
Species Code vit|a E | Voucher 4 .
l \ Each subsampling |
or Tl 2 3 L{ O < area is 1.5 m long X
Ceepem || 1T oIS @ /'\ 036 m wide.
I i
I > ‘
- I i
' S -
Y, ) ‘ ¥
. | (=1,
. . . N l .
P
coas? Comments: v
g'f°'- Ay Aort,
Substrate: Mard - Canopy: v: QECode:
1 = Sit/Clay 1 = Prasent 1=<2% 1=<2% 0 = as defined
2 = Silt w/Sand 0 = absent 2%2-20% . 2=2.20% 1= Species suspecte
= Sand w/Sit ‘ 3=21-60% 3= 21-60% 2 = Genus suspected
4 = Hard Clay High Organtc 42> 80% 4m>B80% © 3 = Unknown
5 » Gravel/Rock 1 = Present . PR
5 = Sand 0 = absant Plant Density R: :
. : 0= Nons Blank=nons VYoucher .
Overall Surface. cover . 1=4-20% . 1= 1.20% 0 = Not Taken
~ - "N = Nonrooted floating . 2w 21-40% 2=21-40% 1 = Taken, not varified
F = Floating, rooted 3= 41-80% 3= 41-80% . 2 = Taken, varified
E = Emergent 4181.80% 4=81-80%
8 = Submersad 5=31-100% . § = 31-100%




" Xransect Summiary Data

4

P Ly |

: Tﬁnsect
Dom, Substrate | 7] # of Sites (usually 5) | 5. / Total # of Species | /2
Transect Start Coordinates ’ Transect End Coordinaies
. [ 75,
Latitde OD) | ¥/ /5™ onte ~u Latitude (DD)| 4/ /Y. 748w
Longitnde OD) [ o3 £o0] 457 Longitade OD) ox0 57355
Notable Landmark(s)
Transect Summary Dat’a Transect ID TS '

Notable Landmark(s)

Dom. Substrate | 2. # of Sites (usually 5) Totil # of Species | 5
Transect Start Coordinates " Transect End Coﬁrdinates
Latitude (DD) {9/° /4. Gp2 300 Latitude (OD) | /2 /4. (r3o00
onende®D) (opsosizag,]  Lengnde®D) pre s aa o
Notable Landmark(s)
ansect ata Transect ID /r (_0

Dom. Substrate { 22| # of Sites (usually 5) [ & }  Total # of Species | 2
Transect Start Coordinates Transect End Coordinates

_ Latitede D) |_4/°/%, <Y o Latitude (DD) | %/° /4.59P>p0
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5= 81-100%

Aquatic Vegetation Transect Site Data Sheet Page | ot S
State of Indiana Depgrtment of Natural Resources .
-oncmmnou. V'S o Swl +=, DATE: /18 /o >3
___SITE INFORMATION | SITE COORDINATES
TransectID: 7/ & [Waterbody Name: Itaﬁude: Y412 1S, 00t N
Stte ID: Q/ C'@ﬁzfﬂ C/MT"Q ude: <o Ry Liag
Substrate: & Watecbody ID: SUBSAMPLE SITE INFORMATION
Mar? - [ Irotwsorsoeces /70 1 2.
A ‘th Orgaric?_{ . . CanopyAbundance at Site Water Depth @ Subsampleste: -~ | o' |4 y!
= e ;I CF- R ST —"— =
SPECIES INFORMATION R _' _ _\ T
Spaecies Code Vv 1 2 1 QF | Voncher \ :
. Each sybsampling
EOT N Ob 2 ) ] C9 o mbl.Smlongx
L TYPANG 1 Z21-T1] olo :
VITEIP || T~ Tolo H
yesPz | W ilolo : "
CBR(D Ll -I-TeTo h
LEMMIN 1} T = o4 O i E‘
WeL oL I I —I= ol ! h
- M 1) 24 ©of © ' ’
OT PEC. . | ol O
it
g Comments; N
C REMINDER TN ORM
Substrate: Mart Canopy: v: QE Code:
1 = Sift/Ctay 1= Prasent t=<2% ta<2y 0 = as defined
2= Sitw/Sand 0 = absant 2=2.20% . 2=2:20% 1 = Species suspecte
= Sand w/Siit ' 3=21-60% 3= 21-80% _ 2=Genus suspected
4 = Hard Clay High Organic 4=>60% 4=>60% * 3= Unknown
$=Gravel/Rock 1 = Present _ PR
8 = Sand 0 = absent Plant Density R: ;
. 0 = None Blank:=none Voucher .
Overalt Surface. Gover 1= 1-20% 1=1-20% 0= NotTaken
"N = Nonrooted floating . 2= 21-40% 2=2140% 1 = Taken, not varified
F = Floating, rooted 3 = 41-.80% 3= 41-80% 2 = Taken, varified
E = Emergent 45 64.80% 4=51.80%
8 = Submersad 5= 314-100%
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Aquatic Vegetation Transect Site Data Sheet Pagd Z of S
State of Indiana Department of Natural Resources ' ,
oot V2 Consoldam P 2 /18 763
__SITE INFORMATION ' : SITE COORDINATES
Transectip: 74/ [Watsrbody Name: 'um: 2/ 19, 992 A0
Sita ID: O'Z/ (}-n‘kfﬁq Cm_ ongitude: QS—D S/' "{S'DUU
Substrate: P Waterbady ID: SUBSAMPLE SITE INFORMATION
Mart? | Total # of Species S 1 2.
| tfam:mc? ’ . CanopyAbundanca at Site Water st |71/ {3y
: s/ |« o [ Plant Denshty w/ Rake @ Subsample Sits: |- | S
SPECIES INFORMATION R : _\ » :
S Code viai : 4 .
pecles ' 2 | QE ¥ Voucher / \ Eachsubsempling
VRSPL | T4 2 |o ’ N weisLSmlemgx
L‘E’ P PATN — | =t 1S ( /"‘ 036m wide.
\/VOLCog, 1 ot B R Y= I 2m.
CekPEM T 1o lo Y A W
] p 1 .
/ ! . \
‘ : =1,
] v
i
e Comments: N
A
Substrate: Mari - Canopy: V: QECode:
1= Sit/Clay 1 = Prasent 1u <29 1=<2% 0 = g5 dafinect
2 = Sitw/Sand 0 = absent 2=2.20% . 2= 2.20% 1 = Spacies suspecte
3 » Sand w/Siit 3 = 21-80% 3= 21-80% 2= Qenus suspected
4 = Hard Clay High Organic 4=>80% 4=>80% * 3 = Unknown
S=GravelRock 1= Present ] -
6= Sand 0 = abgent Plant Density R: :
' . . 0 = None Blanksnone Voucher |
Overall Surface.Cover C 1=120% . 1= 1.20% 0 = Not Taken
~ 'N'=Nonrooted fioating . 2w 21-40% 2221-40% 4 = Taken, not varified
F = Floating, rooted 3 = 41-80% 3= 41-80% 2 = Taken, varifled
E = Emergent %= 61-80% 4=51-80%
S =Submersed 5= 81-100% 5= 81-100%




-

Aquatic Vegetation Transect Site Data Sheet Pagé Dof S
State of Indlana Departinent of Natural Resources ]
JORGANIZATION: v S (oris. )t 13 DATE: 7118/63
____SITE INFORMATION ) - SITE éOORDlNATEs
Tansectip: 77 [Waterbody Name: / / hose:  &//° /9. GISN
[stte 1D: 2 / EN T AR Longhud: BS° /. 423 Ly
Substrate: / Waterbody ID: SUBSAMPLE SITE INFORMATION
|z - / Total # of Species S 1 2.
homanie? () | CanopyAbundance at Site Water Decth @ Subsample Sits: 78" 48"
: B/ [ I Q & Plant Density wi Rake & Subsample Sits; | Vi
SPECIES INFORMATION R : - ceL
L] 1
s Code V]t1]a2 v 4 :
pociu, A / 2 QE oucher ’ \ Each su ling
—W%%Q_ . i | (w3 W) 7 ' \ ares is 1.5 m Jong X
EMVMIINT ) [ = ol o (@ /v\ 0.36 m wids,
. _m%eg [t/ loe ! 2m v
VESPL il 9110 1o P fae Y
ceepem Vi /0=. o § o
P, ' . i
: , =0,
] ‘ L
i
ot Comments: M
Substrate: Mart - Canopy: V: QE Cods:
1= Sii/Clay 1 = Present 1=<2% 1m<c2y 0 = as defined
2 = St wiSand 0 = absant 2=2.20% . 2= 2.20% 1 = Species suspecte
= Sand wiSHt 3= 21-60% 3=21-80% _ 2=Genus suspected
4 = Hard Clay High Organic 4=>60% 4= > 80% * 3 aUnknown
5 GraveVRock - 1 = Present . .
6 » Sand 0 = abgent Plant Density R: :
. - 0 ~ None Blanke=nane Voucher .
Overalf Surface. Cover . 1=1.20% 1= 1-20% 0 = Not Taken
~ N =Nonrooted floating . 2= 21-40% 2=21-40% 1 = Taken, not varified
F = Floating, rooted 3 = 41-80% 3= 41-60% 2 = Taken, varified
E = Emergent 4% 61-80% 4=81.80%
8 = Submersed 5= 81-100% 5=81-100%
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Aquatic Vegetation Transect Site Data Sheet
State of Indiana Department of Natural Resources

Pagé 7 of S

JorGANIZATION: V3 LOﬂéu/?Lﬂuh foare: 2/16 /: 3
SITE INFORMATION - SITE COORDINATES
Transect ID: "f"f W Y Name: hathde: F/ ¢/ '7/r ?‘ 2N
Istte 1D: o /_on’/'ﬂﬂ %M(_ IL d:_ @BSC S Y/0 )
lsubstrate: / Iwaterbody 10: SUBSAMPLE SITE INFORMATION
Maz ./ Total#of Species - &7 , 1 2.
gh Organke? (2 —_ CanopyAbundance at Site Water Depth @ Subsamplosit: - |S-2' |5/
5 VA it Z0 ) ftant Density w/ Rake @ Subsample stte: | & | S
SPECIES INFORMATION R _' ' - :
s Cod v .
- clas e :{ 2 QE § Voucher Each sut ling |-
> P i / b[ O o areais 1.5 m long X
CEMMEIEN | ) — - S [ (@ /V\ 0.36 m wide.
cperbemn” |11t Te o _
poT PEC_ 1l deola |
' l
I ]
. b . ‘
i )
. , =
] b
s_;,’
,,.....J" Comments: N
F—remmoER e
Substrate: Mar - Canopy: v: QE Code:
1 = Siit'Clay 1 = Present tm<2y 1=<2% 0 = as dafined
2 = St w/Sand 0= absant 2=2:20% . 2% 2.20% 1 = Species suspecte
3 = Sand w/Silt 3= 21-80% 3= 21-60% _ 2=Genus suspected
4 = Hard Clay High Organie 4=>50% A= >80% " 3 = Unknown
Is = Gravel/Rock 1= Present ) -
6 = Sand 0 = absent Plant Density R: :
. 0 = None Blankanone Voucher .
Overall 8urfac. Bwer . tw420% . 1= 1.20% 0 = Not Taken
"N = Nonrooted floating . 2= 21.40% 2=21-40% 1 = Taken, not varified
F = Floaling, rooted 3:241-60% 3= 41-60% 2 = Taken, varified
£ = Emergent %5 61.80% 4 =81-80%
8 = Submearsed 5= 81.100% 5= 81-100%
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Aquatic Vegetation Transect Site Data Sheet Pags S of_ S
State of Indiana Dapartment of Natural Resources .
ORGANIZATION: v 2 Con NS ] Fovs A DATE: > /l & /63
SITE INFORMATION ' SITE COORDINATES
Transecti0: 7" " Hame: 'Lzﬂtud: G/° 14, 948 N
Sita ID: L35 /" ,«-ﬂg/.’f'm 64112, ngitude: 23 /). B724s
Substrate; / Waterbody |D: SUBSAMPLE SITE INFORMATION
Imart7 - / Total # of Species z , 1 2.
Organk?__/ . CanopyAbundance at Site Walse Degth @ Subsample Sta: F' [0
S =N = e > Plant Wl Rake @ Subsampieste: | <1 | }
SPECIES INFORMATION R L : ' -
- - - 1
Specles Code VI1ti2]0E!} Voucher ' :
- - \ Each subsampling
R, i . ANAL O o arezis 1.5 m long X
Por PFC. '} /1 o (o {@ /V\ 0.36 m wide.
' |
- I i
5 . ' - ‘
i ]
. : =
’ Pt
j
5;? . .
2 [Comments: ‘ M
' <29 ' 6n~ SLM.(,G "~ (0') )
N
Substrate; Mart - Canopy: \'H QE Code:
1= Si/Clay 1 = Present 1=<2y, Tmc2% 0 = as defined
2 = Siitw/Sand 0 = absent 2m2:20% . 2= 2-20% 1 =Spacies suspects
= Sand w/SHit 3=21.60% 3= 21-60% _ 2=Genus suspecled
4 = Hard Clay High Organic 4=>80% 4=>80% 3 =2 Unknown
5= Gravel/Rock 1 Present _ .
6 = Sand 0 = abgent Ptant Density “R: :
. 0 =None Blank=nons Voucher
QOvarafl Surface. cover 1=4.20% 1= 1-20% 0 = Not Taken
~ N =Nonrooted fioating . 2= 2140% 2=21-40% 1 = Taken, not varified
F = Floating, rooted 3 = 41-580% 3=41-80% 2 = Taken, varifled
E = Emergent 4<51.80% 4=61-80%
8 = Submersed ¥ = 31.100%

5= 81-100%

-
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Aquatic Vegetation Transect Site Data Sheet Pagé / of S
State of Indiana Department of Natural Resources .
ORGANIZATION: /2 (eomns [y T3 [oare: F)18 fo3
____SITE INFORMATION ' SITE COORDINATES
JTransect iD: 2 s .W ¥ Name: JLatitude: ‘7’/0 /'4-&23 N
stai: g5/ Qﬂ (Are B5°_ <. Q20
|Subsa-ata: < Watacbody 1D: SUBSAMPLE SITE INFORMATION
Mat?2: O Total # of Species S 1 2.
|High oganicr © c Abundance at Site Water Degth @ Subsample Site: 07 p.g!
: it A A A Y5 imntmwmjsmmsm o 14
SPECIES INFORMATION R _ . :
ﬂ - \
8 Cod v : .
' pecles ] 1 2 | Of | Voucher \ Fach sa lng
L&““’V\ ObO Z) —) clo area is 1.5 m long XC
K < ] | — / o lo ( /" 0.36 m wide.
~wperzet V) —=17Te 1o
'—C&M lI—i9]e o I
Lepfarrzpn |1~ TloTa : \
. P ]
I [
_ , =\
’ s
1{1' K
,,..m" Comments: . N
TN
__ REMINDER INFORMATION
Substrate; Man! - Canapy: Ve QE Code:
1= SiVClay 1 = Fresent 1=<2% 1=<2% 0 =3as dafined
2 = Sitw/Sand 0 = absent 2%2:20% . 2% 2:20% 1 = Spacies suspecte
= Sand w/Siit 3=21.60% 3= 21-80% | 2=Genus suspected
4= Hard Clay High Organic 4= > 680% 4= > 80% * 3 = Unknown
S=GraveURock 1= Present , -
8= Sand 0 = absent Plant Density R: :
. 0 =None Blank=nons Voucher
Overait Surface. Gover 1= 1-20% 1=1-20% © = Not Taken
~ 'N= Nonrooted ficating . 2w 21-40% 2=21-40% 1 = Taken, not varifisd
F = Floaling, rooted 3= 41-80% 3= 41-80% 2 = Taken, varified
E = Emergent 4= 61-80% 4=81-80%
8 = Submersad 5= 81.100% 5 = 81-100%
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Aquatic Vegetation Transect Site Data Sheet Pagé Slof S
State of Indiana Department of Natural Resources, '
JORGANIZATION: LD A ] ’LAN fg ‘Inam: > } 18 ! o3
SITE INFORMATION . SITE COORDINATES
Trangect ID: TS lWat :f 7L Latitude: L/} & /Y. (o2 AN
Istte 1D: o2 \ e ,éﬂ‘ﬂ-t Jongitude: _ F33°C /. 22 ) w0
Substrate: 2 Waterbody I0: SUBSAMPLE SITE INFORMATION
IMart? - (24 Total # of Species 4 1 2 .
\ ' 314,81
High Organic? CanopyAbundance at Site FWater Depth ' @ Subsample Site: ~1
ls 2- |““Q F e [ €2 IPtant Density wi Rake @ Subsample Site: | &\ |
SPECIES INFORMATION ; ' C :
_Specles Code vit]a2 Vouth ’
, = —_ Each subsampling
L0 . =) Vs areais 1.5 m long X
L | 2l=2]= P ( /'\ 0.36 m wide.
. M 1LV = O e i
InyesSPr 11 -1 S I ‘
' I
I |
- I ‘
£ ]
‘ | A
[ oo b
s%-'i
,,m,.a‘; Comments: N
Mh
Substrate: Mart - Canopy: v: QE Code:
1= SitvClay 1= Present 1=<2% 1=<2% 0 =as defined
2= Sitw/Sand 0 = absent 2% 2:20% 22 2.20% 1 = Species suspecte
3 = Sand w/Silt 3 = 24-80% 3 = 21-80% 2 = Genus suspected
4+ Hard Clay High Organic 4= > 60% 4=>80% " 3 = Unknown
3 = Gravel/Rock 1 = Present ) Y
6 = Sand 0= absent Plant Density R: .
. 0=None Blank=none Voucher
Overall Surface. cover 1= 1.20% 1=1.20% 0 = Not Taken
~ 'N=Nonrooted floating . 2= 21-40% 2=21.40% 1 = Taken, not varified
F = Floating, rooted 32 41-80% 3=41-60% 2 = Taken, varified
E = Emergent 4=61-80% 4 =61-80%
S = Submersed 5= 81-100% 5 = 81-100%
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Aquatic Vegetation Transect Site Data Sheet

Pagé Sof £
State of Indiana Department of Natural Resources,
ORGANIZATION: A /2 (omsol] ’("%-'15 [oare: 1863
2 SITE INFORMATION ) ' . SITE COORDINATES
Transectip; T S, [Weterbody Name: .,L tatiude: 4/ ° 1Y, (.2 DAl
Istte 1D: oD C‘m L‘\-ﬁc Jrongtude:  BC° € 2 22 Y
N SUBSAMPLE SITE INFORMATION
lMarl? : ‘ Total # of Species _3 i - 1 2 .
. [
- Organic? ) . CanopyAbundancs at Site [Water Degth @ Subsample Stte; AERE
B L o l‘= i - Plant Den Subsample Site: | 3 |7 |
SPECIES INFORMATYION R 3 i ) : ‘
Specles Code VI tl 2] oE | Voucher 7’ \ .
. Each subsampling
POT—.fL—L . ‘5 6 2. @ o V4 area is 1.5 m long X
SPL [\ | —=T— &l e { @ /'\ 0.36 m wide,
m LIV 2l e ! _
!
I I
! i
4 I
. : =1
] oV
i
ra Comments v
Substrate: Mart - Canopy: \'H QE Code:
1= Sit/Clay 1 = Present 1=<2% 1=<2% 0 = as defined
2 = Siit wiSand 0 = absent 2=2:20% 2=2-20% 1 = Species suspects
3 = Sand w/Silt 3=21-60% 3 =21-60% 2 = Genus suspected
4 = Hard Clay High Organic 4= >60% 4 =>80% 3 = Unknown
is = Gravel/Rock 1 = Presant i -
6 = Sand 0 = abgent Plant Density R: .
. 0 = None Blark=none Voucher
Overall Surface. Covar 1=1-20% 1=1-20% 0 = Not Taken
~  N=Nonrooted floating . 22 21-40% 2=21.40% 1 =Taken, not varified
F = Floating, rooted 3= 41.80% 3= 41-80% 2 = Taken, varified
E = Emergent 4% 61.80% 4=61-80%
S 2 Submersad 5 = 81-100% 5 = 81-100%
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Aquatic Vegetation Transect Site Data Sheet Pagé 7 of_S
State of Indlana Department of Natural Resources :
[orcANZATION: VA Conse o R P 28703
SITE INFORMATION . _ SITE COORDINATES
Transect ID: T’S— i Name: % {Latitude: </ / @ ) "/o Q IO AJ
Stte ID: -1 4 14:5 e ém.. I :__ggo -]
Substrate: ! Waterbody |D: SUBSAMPLE SITE INFORMATION
IMari? - {___ Itotal # of Species ! 1 2.
i - T
Iﬂgh Oganic? [/ . CanopyAbundance at Site Water Depth & Subsample Site: 98 15!
- ' ' s 2 o [EE>  Jorent peristy wi Rake @ Subsamplo Site: | | |+
SPECIES INFORMATION R ; ' - '
Species Code Vit!l 2] o0kl Vouhe ’ ‘ -\\ " Buch subssmping
LTAA . / "{ ) e ereais 1.5 mlong X ‘
vy N T ( @ /‘ 0.36 m wide,
l I
I 1
. " l ‘
F 1
. | =1
] .
5
il Comments: N
ATION
|Substrate: Mart - Canopy: v: QE Code:
1 = SilYClay 1= Present 1%<2% 1=<2% 0 = as defined
2 = Siit w/Sand 0 = absent 2= 2:20% 2=2.20% 1 =Species suspecte
3 = Sand w/Silt 3=21-60% 3=21-60% 2 = Genus suspected
4 = Hard Clay High Organic 42> 80% 4=>B0% " 3= Unknown
Is = Gravel/Rock 1 = Present ) -
6 = Sand 0 = absent Plant Density R: .
. . 0 =None - Blank=none Voucher
Overall Surfacs. cover . 1=14.20% 1=1-20% 0 = Not Taken
‘N = Nonraoted floating . 22 24-40% 2=21-40% 1 = Taken, not varified
F = Floating, rooted 3= 41-60% 3= 41-60% 2 = Taken, varified
E = Emergent 4= 61-80% 4= 61-80%
8 = Submersad 5= 81-100% 5 = 81-100%
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Aquatic Vegetation Transect Site Data Sheet Pagé S of S
State of Indlana Departrnent of Natural Resources ‘
IORGANIZATION: VS ‘@N Sv’/ m [oare: ?/}8/0 b
SITE INFORMATION ‘ SI'I'E COORDINATES
Transect ID: TS’ W y Name: Latffude: / ¢ / ‘{a 6 3 (] N
Stel: 2" ﬁ&'ﬁ-« CArce. to_ngnuae: 8<° ThoFu)
Substrate: | Waterbody J0: SUBSAMPLE SITE INFORMATION
Mad? - ’ Total # of Species 2‘ 1 2 .
lﬂgh Organic? | - CanopyAbundance at Site Water Depth @ Subsample Site: 1S3 5.2’
O] Iﬁﬁ 2> Jrrant oersy wi rate QSubsampleste: | | | O
SPECIES INFORMATION R ; ' - '
“ L) 1
Spacies Cod Vi .
pacies o Vv 1 2 ]| QE oucher \ Each subsampling
_%J : | | =i~ o1 ‘areais 15mlong X
Cé’)t MM I =] et e ( @ /"\ 0.36 m wide.
' l
. I 1
. - ' ‘
s !
: , =
] Lo b
i
2 Comments: N
—  REMINDER INFORM
Substrate: Mari Canopy: v: QE Code:
1 = SiVClay 1=Present 1=<2% 1=<2% @ = as dafined
2 = St w/Sand 0= absent 2= 2.20% 222.20% 1 = Species suspecls
3 = Sand w/Sit 3=21-80% 3= 21-60% 2 = Genus suspectad
4 = Hard Clay High Organic 4=>80% 4=>80% " 3% Unknown
3 = GravelRock 1 = Present . -
6 = Sand 0 = absant Plant Density R: .
i @ = None Blank=rione Voucher
Overall Surface.Cover o 1T=-20% . 1 =1-20% 0 = Not Taken
~ 'N’-Nonl’os)ted fivating . 2= 21-40% 2=21-40% 1 = Taken, not varified
F = Floating, rooted 3 = 41-80% 3= 41-60% 2 = Taken, varified
E = Emergent 4= 61-80% 4 = 61-80%
§ = Submersed 5=31-100%

5= 81.100%
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Aquatic Vegetation Transect Site Data Sheet

Pagé ! of 3
State of Indiana Department of Natural Resources '
ORGANIZATION: \/ SN (,.,Ms iy foare: P)/8 /o3
SITE INFORMATION ' SITE COORDINATES
TransectiD: 7 (» Waterbady Name: !Laﬂtude: 4/ °/q. SHYN
Site (D: X (Q:.‘)LM Cﬂ‘k@ Longltude: x5 Sl 31/0
fSubstrate: 2. fwaterbody ID: SUBSAMPLE SITE INFORMATION
Mar? & [Total#ofSpecies 7 1. 2.
hogan? (2 | CanopyAbundance at Site Water Depth @ Subsample Site: 9| o9
. : [ IN: / F: i & Plant Density w/ Rake @ Subsample Sita: '} /
SPECIES INFORMATION R ; ) : :
L \
Species Code VIt 2] ok} Vouher ’
T . Bach subsampling
Sg;!:ﬁME % il CD (#] areais 1.5 mlong X -
ym opo Al 1l olo (@ /'\ 036 m wide,
N LEMMIN T =TT ol e _
D ' - K- : i
MIlil el o I
o7 Tt d1-1 /I olo 1 E‘
. I ]
2 b
S
oAt Comments: N
x LNM J\
Bo
—— REMINDER TNFORMATION
Substrate; Mart Canopy: v: QE Code:
1 = Si/Clay 1 = Prosent 1=<2% 1=<2% 0 = as defined
2 = Slit w/Sand 0 = absent 2=2-20% 2= 2-20% 1 = Species suspacte
3 = Sand w/Siit 3=21-60% . 3= 21-60% 2 = Genus suspected
4 = Hard Clay High Organic 4=>80% 4=2>00% 3 = Unknown
$ = Gravel/Rock 1 = Present . PR
16 = Sand 0 = absent Plant Density R: .
. @ = None Blanke=none Voucher
Overall Surface. cover 1=1-20% 1=1-20% 0 = Not Taken
~ N = Nonrooted fioating . 2= 21-40% 2=21-40% 1 = Taken, not varified
F = Floating, rooted 3= 41-60% I = 41-80% 2 = Taken, varified
E = Emergent 42 81-80% 4=61-80%
$ = Submersed 5 =81-100% 5= 831-100%
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Aquatic Vegetation Transect Site Data Sheot Page’Z- of <3
Stafe of Indlana Department of Natural Resources
ORGANIZATION: V2 ( peso / _[.,QN 7’—5 pae 2 Jig /o3
SITE INFORMATION . SITE COORDINATES
TansectiD: 7 {p  [Waterbody Name: éA’f( tatude: 7/ % )4 YA
|stte 10: oz (9». foer < ILongnm _B5° 5/, 3Y .0
Isubstrate: £ Waterbody |D: SUBSAMPLE SITE INFORMATION
Mari? - (24 Total # of Specles = 1 2z .
|tioh Organic? ) _ CanowAbundanee at Site Water Subsample Site: cAEN
' /) 2 8O letntpensiyw Rake @ Subsample Site: | S |22
SPECIES INFORMATION R ' : - »
. Speclas Code VIt]| 2] o0E} vouher ’ -\
Each subsampling
_@EM ' ! 5 z o L area iz 1.5 m long X
07 LL L =S ; ( Q /'\ 0.36 m wide,
i TAL=%-2)~ 230 e N A = .
| oy \ [ —~le] © _ I
MAIN 1V i—1-lol o |. ,' \
. i ]
4 I
: | =
] b
P
s Comments N
- REMINDER INFORMATION )
Substrate: Mart - Canopy: v: QE Code:
1= SIWClay 1 = Present 1=<2% 1m<2% 0 = as defined
2= Siitw/Sand 0 = absant 2=290% 22 2-20% 1 = Species suspecte
3 = Sand w/Silt 3= 21-60% 3 = 21.60% 2 = Genus suspectad
42 Hard Clay High Organic 4=>00% 4=>080% © 3 = Unknown
% = Gravel/Rock 1= Prasent . -
WG = Sand 0 = absent Plant Density R: .
. . : € = None Blank=none Vouchar
Overall Surface. Bover 1 1-20% 1=1-20% 0 = Not Taken
~  N=Nonrooted floating . 2= 21-40% 2 = 21-40% 1 = Taken, not varified
F = Floating, rocted 3= 41-50% 3=41-60% 2 = Taken, varified
E = Emergent 4 =61-80% 4 =61-80%
$ = Submersed 5= 81-100% 5= 381-100%
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Aquatic Vegetation Transect Site Data Sheet Page Rof 2
State of Indiana Department of Natural Resources
ORGANIZATION: iv"b- {ors [4%13 DATE: 718 /o2
‘ SITE INFORMATION ' SITE COORDINATES
T
Transect ID: ’)’(0 sterbody Neme: J' ' 2 Latitude: 9/ e / 2/. T‘/ '8 ~
Istte ID: 0% / 2N Ten LAk Longitude: 23S ° S /. B36n 4y
Substrate: \ Watecbody JD: SUBSAMPLE SITE INFORMATION
Imanz - 2 Irotal # of Species =< 1 2.
Il-_ﬂg_h_Organlc? \ __ CanopyAbundance at Site Water Depth @ Subsample Site; - O [l
- s 2 e RZ Plant Denslty w/ Rake @ Subsample Site: | 5 | /-
SPECIES INFORMATION R ; : - :
Species Code Viti2] ok} Vouher / _\\ " Eachsubsemtin
subsampling
Nl"m obo : il l Oi o area is 1.5 1 long X
EQE Ll 211 -1 & @ /V\ 0.36 m wide,
hLeepem | 18 Tealo
. ' 1
| > ‘
I 1
. 1 1
' 2|
» Qb
1{;
.,.m»f" JComments: M
] m N
Substrate: Mart - Canopy: v: QE Cods:
1= Sil¥Clay 1 = Present 1= <29 1=<2% 0 = as defined
2 = Sitw/Sand 0 = absent 2=2:20% 2=2:20% 1 = Species suspects
3 = Sand w/Sit 3 =21-60% 3 = 21.80% 2= Genus suspected
4 = Hard Clay High Organic 4=>80% 4=>80% 3 =Unknown
S = Gravel/Rock 1 = Present . Y
{6 = Sand 0 = absent Plant Density R: :
. o 0 = None Blank=none Voucher
Overall Surface.Gover 1=1.20% 1=1-20% 0 = Not Taken
"N = Nonrooted floating . 2m2140% 2=21-40% 1 =Taken, not varified
F = Floating, rooted 3 =41-80% 3 = 41-60% 2 = Taken, varified
E = Emergent 4= 61,80% 4 =61-80%
8 = Submersad 5= 81-100% 5 =81-100%




	Text1: USEPA Land Data, 1999.  Resolution 30m


